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ADVERTISEMENT. 
— — ——— 


O the general account given of this Third Volume 
in the Preface to Vol, I, the author has only to add, 


that though the multiplicity of ſubjects is very great, 


and the properties of moſt of them very ſingular and ex- 


traordinary, the reader may depend on the truth of the 
whole ; there being ſcarce an article but what he has 
had, at times, in his poſſeſſion, or immediately under 
his view, and critical examination: particularly thoſe 
curious ſubjects which are repreſented as preſents to £v- 
PHROSYNE'S MHuſeum, he has now by him; and the nume- 
rous microſcopic views here mentioned, he can repeat to 
any »erſar. in a cabinet of uncommon variety of objects. 
In ue and mechanics, every experiment and in- 
{trument is ſo minutely and circumftantially deſcribed, 
that it is preſumed they may be underſtood without a 
number of ſchemes and figures, which are very expen- 
five, and not near ſo ſatisfactory as a plain and neat ap- 


paüaratus of inſtruments would be, which may be had of the 


author at a very eaſy rate. To conclude, nothing 
further occurs to him materially neceflary to initiate 
Young Ladies and Gentlemen into the myferies of PI- 
LOSOPHICAL SCIENCE ; and he has only to hope, theſe 
his laſt labours, will be honoured with the ſame benign. | 
acceptance, as he has heretofore experienced. ; 
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DIALOGUE: I. 


On Animal NATURE in General; and a ſhort Ex- 
PLAN ATION of the Animal OE CON, in reſpe# 
of the Human Bop particularꝶ. 


Euphroſyne. 
Fear, Cleonicus, from ſome Items you have given me 
ſince our laſt Conference, that I muſt next exerciſe my 
Thoughts upon Subjects ſomewhat out of my Sphere, and 
beyond my Reach. 

Cleonicus, Fear not, my Eupbroſyne, Nature has placed 
nothing out of your Sphere or Reach, that is fit for a ra- 
tional Being's 8 and Knowledge ; indulgent 
Nature has made every Part of her wonderful Works, 
more or lefs, the moſt entertaining and intereſting Em- 
ployment of the human Mind.—The prone Brute regards 
only the Satisfaction of ſenſual Appetites ; and though it 
be ſomewhat humiliating to confider that we alſo are obli- 
ged to ſupport Life in the ſame manner, by Eating, Drink- 
Vo. III. B | ing, 
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ing and Sleeping, vet it is a great Conſolation: to reflect, 
that the Human Mind is infinitely more exalted, and di- 
vine in its Nature, and capable of ſuch a Degree of 
Thought, Reflection, and Reaſon, as is not to be found in 
any other created Beings that we know of, 

Zupbroſ. No Doubt, Cleonicus, but the Form, Fabric, 
and Faculties of Human Beings vaſtly excell thoſe of all 
others; but in what does Animal Nature principally 
conſiſt? 5 
Clien. In a State of Senſation, or Perception, of Pleaſure 
and Pain. 7 LED 

Euphroſ. This ſeems ſo general a Deſinition, as to com- 
228 all thoſe Bodies, or Beings, that have LIFE and 
otion. 

Cleon. Lou are right, my Euphroſyne, LIE itſelf is 
nothing but the Continuance of ſuch a State of Senſcbility. 
When we ceaſe to be ſenſible, we ceaſe to live.— I have 
already ſhewn you that the Nerves are, by the all-wiſe 
Creator, made the immediate Organs of Senſation; and now 
I ſhall proceed to ſhew you the other great Operations in 
Animal Bodies, by which this divine Power of Life and 
Senſation is carried on, and continued to the deſtined Pe- 
riod of Exiftence-jn:each—and theſe together make what 
is uſually called the Animal Oeconomy. | 

Euphroſ. I long to hear you mention them, Cleonicus, 
for then I can better judge whether T ſhall be in any ſort 
able to underſtand ſuch unuſual Kinds of Doctrine 
therefore pray proceed. | 

Cleon. I will ;—this great Affair of Anima! Life is. 
effected and continued by the Functions and Operations of 
certain Parts called Viſcera, or, more properly, the Organs 
4 Life, as they have been found diſpoſed, and ſeated in the 

ifferent Parts of the Human Bod), particularly—They are 
as follow, (I.) REsPIRATION, or the Action of the 
LunGs. (2.) The CIRCULATION of the BToop, which 
is effected by the Muſcular Action of the HearT. (3) 
. DiGtsTION of the Aliments we take in for the Nourith- 
ment of the Body; this is the Function of the STOMACH. 
4. the SECRETION of different Sorts of Fluids, Humours, 
Juices from the Blood, &c. by thoſe Parts, uſually called 
the GLANDs.—While theſe great Functions are duly per- 
formed, the Animal enjoys a State of HEALTH; but 

Y when 
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when any of thoſe Orggs are impaired, or their Actions 
impeded, a Train of qffPD:/ea/es follow. But when the 
Action of any One of theſe Eſſential Organs ceaſes abſo- 
lutely, then a Cz/ation of Life (viz. DEATH) muſt ne- 
ceſſarily enſue. _ 
Euphreſ. Oh, my Cleonicus ! Theſe are gloomy Specu- 
lations - but I recoliect, there can be no good Muſic with- 
out Diſcords, nor any fine Painting without Shades and 
Glooms ; ſo a Life mixed with Pleaſure, and now and then 
a few Contrarieties, is certainly not ſo inſipid, as one con- 
tinued Scene of Pleaſure would certainly be.—But to go 
on; I apprehend by Reſpiration, you mean no more than 
the common Action of Breathing. — | 
Cleon. Nothing more, my Eufhroſyne; by Breath is 
meant the Air which we breath into, and out of the Lungs 
by the Paſſages of the Mouth and Noſe; and it is with great 
Propriety and equal Sublimity, called in Scripture, the 
BREATH of LiFE ; becauſe without Air we cannot live; 
but nevertheleſs, we are intirely ignorant what that Prin- 
ciple of Life is, which we draw in with our Breath, and are 
obliged ſo to do n | | 
Buorof. Ah, Cleonicus ] the poor Rabbit died a Martyr 
to Philoſophy, that I might be fully convinced of the 
Neceſſity of Air for Animal Life. But what becomes of 
this unknown Spirit, when 1t is got into the Lungs ? for 
there the Air is diveſted of it, as I remember you proved 
by ſeveral Experiments on the Air Pump. N 
|  Cleon, The Air being forced through all Parts of the 
Lungs, by it's Preſſure, in Inſpiration, does there enter 
the infinitely ſmall Veſicles or Bladders (which make the 
Subſtance of the Lungs) and by its Elaſtic Force expands 
them ; over the Surtaces of theſe Veſicles, the Capillary 
Blood- Veſſels are ſpread, and thus the Blood becomes 
{ome how or other umpregnated with the _ Etherial Prin- 
ciple of Animal Life, which is, by this curious and won- 
derful Fabric of the Lungs, conſtantly applied, and by the 
Arteries circulated from thence, through all Parts of the 
Animal Body, for the Support of Life. 
Eupbreſ. I think from what you have ſaid, Cleonicus, 
J can form a general Idea of this myſterious Affair of 
drawing Life with our Breath, But how is this Spirit 
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transfuſed by the Circulation of the Blood through all 
Parts of the Body ? | 

Cleon. The Mos orion of the BLoop (which I 
mentioned as the ſecond great Cauſe of Animal Life) is 
effected by the Mechaniſm and Action of the HEART; 
which noble Organ is contained in a thin Membrane called 
the Per icardium, of a Conic Figure, with its Baſe upwards, 
and its Point downwards, where it is fixed to the middle 
of the Diaphragm, which ſeparates the Thorax or Breaſt 
from the Abdomen or Belly. This you may eaſily ob- 
ſerve at any Time, when the Butcher (within a very few 
Doors of our Houſe) is opening a Sheep juſt killed. 

Eupbroſ. I have often ſeen the Heart in the Caſe and 
Poſition you deſcribe, in the Bodies of Beaſts newly 
opened. — The Heart is, with many, a T1d-Bit, or re- 
liſhing Repaſt I like to eat it very well myſelf ; but I 
ſhould have more Pleaſure in underſtanding the Uſe of it 
in the Animal Oeconomy. | 

leon. Becauſe one Pleaſure is ſenſual, the other rati- 
tional; In cutting the Heart open to broil it, you always 
obſerved larger and ſmaller Cavities within fide of it; 
and Parts of large Tubes or Veſſels which enter, or come 
out of it, on it's Top or Baſis. 

Euphreſ. J have obſerved them, but never had any Ideas 
of their Uſe, unleſs very imperfe& Ones; ſhould be glad 
therefore, if you would be at the Trouble of giving me 
a better Notion of them, 

Cleon. I will with pleaſure tell you all I know 
them.—The two ſma]l Cavities above, are called Aur les, 
that is, little Ears; the two large Cavities, which make 
the Bulk of the Heart, are called Ventricles.— The HEART 
is a Muſcle of a peculiar Kind; it has the Power of con- 
tracting and dilating its Ventricles in itſelf, for the Reception 
of the Blood on one Part, and the Expulſion of it on the 
other, into the proper Veſſels which belong to it, — 

Euphroſ. Is it not amazing, Cleonicus, there ſhould be 
iuch Variety of Motions in the Heart, and exerted with 
ſo much Force, and we at the ſame time altogether inſen- 
{ible of it? So quietly is this great Work performed, that 1 
ſhould never have known I had a Heart, if I had not been 


told 


AND LADY's PHILOSOPHY. 5 


told ſo, or ſeen it,—But how are the Functions of this 
wondrous Organ performed, Cleonicus? | 

Euphroſ. Iwill tell you as conciſely as I can, my Eu- 
pbroſyne. The Blood, with the proper Nutriment, having 
been received from the Left Ventricle of the Heart, by that 
primary Artery called the Horta, is communicated by it's 
infinite Ramifications to all Parts of the Body for it's 
Nouriſhment and Growth—afterward it is returned by a 
ſimilar Syſtem of ſmall Veins into thoſe of ja larger Size, 
and by them, at laſt, it is poured into NJ capital Vein, 
called the Vena Cava, which is inſerted, and opens into the 
right Auricle of the Heart; and there conſtantly pours in 
the refluent Blood upon every Dilatation of it.—In the 
Contraction of this Auricle, the ſaid Blood is protruded 
into the right Ventricle below, in it's State of Dilatation.— 
From thence it is expelled, by it's Contraction, into the 
Pulmonary Artery, through all Parts of Lungs, to be re- 
fected or re-animated by the Spirit of Liſe in the Air, 
brought thitherjin Inſpiration. —From theſe Arteries it is 
circulated, and returned through the Pulmonary Vein, to 
the /eft Auricle)of the Heart in every Dilatation thereof,— 
Out of this Auricle, it is, in it's contractile State, thruſt 
down into the leſt Ventricle, dilated to receive it. Laſtly, 
by the Contraction of this left. Ventricle, it is forcibly 
driven into the Aorta, and, by a conſtant Pulſation, through 
all it's diminiſhing Branches, it is thence, as I ſaid, di- 
{tributed to all the moſt remote and minute Parts of the 
Animal Fabric, | 

Euphroſ. Pray, Cleonicus, how much Blood will one of 

thoſe Ventricles hold, or throw out at a time ? 
Cleon. About one Ounce, my Euphreſyne, according to 
ſome Anatomiſis; but near two Ounces according to others; 
—ſo little is known, even of Animal Oeconomy, in this 
improved and enlightened Age | | 

Euphroſ. I ſuppoſe then it will be to no Purpoſe to en- 
yu wa Quantity of Blood there may be in the human 

od _ 

Chen. Indeed, my Euphreſyne, it will; for ſome Eſtimate 
it at a greater, others at a leſs Quantity; but the general 
Opinion is, that it amounts to about 25 Pounds Weight 
And that the whole paſſes through the Heart ten Times 


B 3 in 


—— 
— 1. 


6 THE YOUNG GENTLEMAN 


in an Hour, or once in fix Minutes; and, of Courſe, the 
Heart Beats (as we ſay,) or produces a Pulſe in the Ar- 
teries, about ſixty- ſix Times in a Minute; but the Pulſe 
varies with the different Temperature and Health of Bo- 
dies, and is therefore eſteemed by Phyſicians, as a general 
(if not the be/?) Index of the latter. 

Euphreſ. So I find; but pray, Cleonicus, why do you al- 
ways talk of a Pulſe in Arteries, but never mention any 
in the Veins ? 

Cleon. I need not tell you, my Euphroſyne, that there muſt 
be a Pulſe in one, and none in the other, when you 
reflect that the Coats of the Arteries are very elaſtic, and 
that the Blood is forcibly propelled into the firſt and largeſt 
of them, in a very inequable Manner, in each ContraQion 
of the left Ventricle of the Heart, which muſt Produce a 
Tide of Flood, and a Tide of Ebb (as I may ſay) in the 


Purple Torrent of that large Tube or pliant and elaſtic 


Veſlel ; the Flood diſtends and dilates the Artery, which 
again contracts at the Ebb; conſequently an alternate 
Beating, or a conſtant Pulſe, will enſue in the larger Ar- 


teries. 


Euphreſ. I comprehend the Reaſon of all you have ſaid, 
J believe, pretty well but you ſay in the larger Arteries, 
which ſcems to imply, there is zo Pulſe in the ſmaller 
ones. 

Cleon. I mean none in the leaſt Degree ſenſible; for 
the Trunk of this great Artery, both upwards and down- 
wards, is divided and ſubdivided into ſo many leſſer Di- 


viſions and Parts, each of which is again divaricated, and 


o * .S. - 
ramified to ſuch an infinite Degree, it is eaſy to conceive 


that as the Tide of Blood muſt alſo be diminiſhed pro- 
portionably in each Subdiviſion of the Artery, it's impulſe 
at length will be ſo far diminithed, as neither to be felt 
or ſeen in the Capillary Parts of the Artery, not even in 
a Microſcopic View, as I ſhall convince you ere long by 
an Experiment of the Circulation through one of the 
Tots of a Frog's Foot; where at the ſame time you will 
oblerve that the Stream is uninterruptedly cot. tinued 
round the End of the Toe in the ſame Canal, but only 
recuryed, and then becomes 2 Capillary Vein, which with 

the 
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the reſt return the Blood to the Heart, in an uniformStream, 
without any Pulſation. | 

Eupbroſ. You have placed this Affair of the Circulation 
and Pulſation in ſo clear a Light, as to render it intelli- 
gible with Pleaſure. —I ſuppoſe you have little more to 
add on this Head, Cleonicus; pau I think it high Time 
you are relieved. ' 

Cleon. Only one Thing more, my Euphroſyne, and I 
have done—pray look at this Specimen of the Le of 
the Blood-V, els in the Skin of the Foot of a dead Youth, an 
you will diſcover no Difference in the Capillary State of 
Arteries and Veins, . _ 5 

Eupbroſ. Good Heavens, Cleanicus, what do I fee ! 
ſure this is a ſtrange, yea, an aftoniſhing View of the 
human Skin, indeed !—Why, I can ſcarce ſtick the 
Point of a Needle between the Capillaries.—No wonder 
then, when I prick my Finger, a Drop of Blood will 
appear We ſeem to be all Blood Veſſels—What infinite 
Wikom and Power appear How wonderfully are we 
made ! | | | 
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DIALOGUE I: 


The foregoing SzR1zs of REFLECTIONS on the 
Anima! Oxconomy continued; Of MAsricA- 
TION, DiGESTION, NUTRITION ; Of the CHyLe, 
GALL, BLoop, and other Fluids. 


Cleonicus, | 

HE great Functions of the Lungs and the Heart in 
| the momentous Buſineſs of Animal Life, we have 
already contemplated, my Euphroſyne; it now remains 
that we conſider thoſe of the SToMAcH and GLANnDs, by 
which DiGesTion and NUTR1T10ON from the Aliments 
are procured, and proper Fluids ſecerned and ſupplied for 


that Pur poſe, 
B 4 Zuphroſ. 


8 TEE YOUNG GENTLEMAN | 


Euphreſ. I believe very few People, as well as myſelf, 
know what is meant by Animal Digeſtion, or how it is 
effected; therefore I ſhall give the utmoſt Attention to 
what you ſhall ſay on that Subject, Cleonicus. | 

Cleon, 1 will endeavour to define, and repreſent it in 
ſuch Terms, as ſhall make it very eaſy to be underſtood. — 
Know then, my Euphroſyne, that Dios TIo conſiſts in 
the Reduction of the Food or Aliments into very ſmall, 
fine and fluid Parts, chiefly by the Action of the Coats of 
the Stomach, the Humours therein contained, the Heat 
of the Body, and the Fluids and Juices ſecerned from 
peculiar Glands, brought thither to mix with the Fluid 
Aliments, and thus together they make what is called the 
Chyle or milk-like Subſtance, which then paſſes out 
of the Stomach, is abſorbed by proper Veſſels, to be 
further prepared for mixing and circulating with the 
Blood, in order to ſupply Nutriment to the ſeveral Parts 
of the Body. | 2 

Euphroſ. By the Account you give of Animal Digeſtion, 
Cleonicus, I ſhould think the Chewing of the Food in the 
Mouth is a neceſſary Preparation thereto. 

Cleon, You are very right in that Thought, my Eu- 
phroſyne, MASTICATION, or chewing the Food, is the very 
firſt Part of this great Proceſs of Nature, and effected by 
the Agency of the Teeth ; of which ſome are ſharp-cdged 
to cut the Aliments ; ſome ſharp-pointed, to pierce and pe- 
netrate the tougher Parts, and others have broad Surfaces, 
to grind them ſufficiently ſmall for Deglutition, or De- 
ſcent into the Stomach by the Oeſophagus. 

Euphroſ. I further ſuppoſe, Cleonicus, that the Facility 
of ſwallowing our Food is not a little promoted” by the 
Spittle mixing with it in Maſtication. 

Cleon, In this Point alſo, my Euphroſyne, you are happy 
in your Thought; for what you ſuppole is no leſs than a 
moſt indiſpenſable Supply of Nature; the Saliva, or 
Spittle is not only neceſſary to dilute and attenuate the 
Aliments, whilſt the Tongue turns and revolves them 
about in the Mouth; but it has a necetlary Part allo in 
the Grand Operation of Digeſtion ; for theſe Reafons it 
is copiouſly ſupplied at the Time of Eating, by the Sa- 
lival Glands, placed in great Numbers about the interior 
Parts of the Mouth, and of diyers Sorts, 


Zuphroſ. 
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Euphreſ. But fince NUTRITION is derived from the 
Aliments we take in, and they are diluted by the Saliva 
for paſſing into the Stomach, how comes it to paſs, Cleo- 
nicus, that we have always occaſion for ſuch large Quan- 
tities of Liquor while we are eating, ſo that a Pint is but 
juſt ſufficient for the moſt abſtemious ? 

Cleon. That is on Account of diluting the Aliments ſuf- 
ficiently, as the Salvia is not one hundredth Part enough 
for that Purpoſe ; for Digeſtion is a Natural ConcoQtion 
of the Aliments to bring them into Chyle ; juſt- as you 
uſe a large Quantity of Water for conolitig (or boiling) 

our Legs of Mutton over the Kitchen Fire, to reader & 

leſh fit for Maſtication and Nouriſhment. | 

Euphroſ. Why, you deſcend to the Kitchen Cleonicus, 
for Elucidations of Philoſophy, that is bringing it home 
to our Sex indeed. 

Cleon, You may think of culinary Philoſophy as humbly 
as you pleaſe, yet I can aſſure you, that to explain all the 
natural Phænomena which the Scene of the Kitchen af- 
fords, would prove a 'Taſk not leſs arduous, than the Ex- 
poſition of the S»lar Syſtem was to Sir Iſaac Newton. 

Euphreſ. Hey Day, Cleonicus ! 1 fear if you make your- 
ſelf too familiar with culinary Matters, you'll ſet all our 
Cooks to ſtudying Philoſophy ; and then inſtead of drei- 
ſing our Viands they will be Philoſophizing upon them, 
forſooth, and ſpoil them. But let us afcend, to re- aſſume 
our Subject.— Pray, Cleonicus, how does this large Quan- 
tity of Fluids contribute ſo eſſentially to Digeſtion? 

Cleon. The Particles of Fluids act with very great Force 
(by the Powers of Attraction and Repulſion] upon the 
Parts of Solids, and thereby divide and attenuate them to 
a requiſite Degree for mixing with other Fluids and 
Juices, and to compleat the Chylifications in the Sto- 
mach. | 

Euphroſ. From all you have ſaid hitherto, I think it is 
pretty eaſy to ſee the Cauſe or Reaſon of what we call 
Hunger and Thirſt, Cleonicus ; as One I take it, is the Na- 
tural Call for Aliments, ard the other for Liquors to re- 
ſolve them into Chyle.— 
leon. I am glad to find, you have ſo elear an Idea of 
thoſe common but moſt important Appetites. And you are 

| | further 
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further to underſtand, my Euphroſine, that the copious 
Draughts we take at our Meals, do alſo contribute much 
to Nutrition; for not only October, and Old- Hock will me- 
tamorphoſe the meagreſt Mortal alive into a Plump and 
Jolly Bacchus; but to my certain Knowledge, a Perſon may 
live upon Water only, for more than a Wee. 

Eupbrof, That muſt be hard Fare Cleonicus—But after 
the Food is duely concocted in the Stomach, where then 
does it go? 

Cleon. By the Contraction of the Coats of the Stomach 
it is propelled thro? the upper Orifice (called the Pylorus) 
into the Firſt of the Inteſtines, (called the Duodenum) 
where it is ſtill further diluted by the Gall and Bile 
(ſeparated from the Blood by the Liver) in one com- 
mon Du& or Pipe, beſides this, it is here tilF further 
attenuated by a fine Fluid, ſecerned by the Sweet-Bread 
(or Pancreas) called the Pancreatic Fuice ; by which, and 
the Bile, it is ſufficiently fitted to enter the Orifices of very 
fine Veſſels called LacTgaLs, which diſcharge it into 
the veſicular Cells of the Glands, diſperſed up and down 
the Meſentery (or Crow, as it is called in a Hog,)—From 
theſe Glands the Chyle is carried in a larger Sort of Lac= 
teals, and poured into a Bag, called the Receptacle of the 
Chyle, (ſomewhat larger than a walnut)—Into this Bag, 
open alſo other extremely fine Veſſels called Lympha-Duds, 
and diſcharge thereinto a Lympha, or Liquor clear as Wa- 
ter,—The Chyle having received here its final Dilution, is 
conveyed by the Thoracic Duct, up, through the Cavity of 
the Breaſt, to the left ſubclavian Vein, and there diſcharged 
to mix with the refluent Blood, as before related. The 
ſuperfluous ſolid Parts of the Food are by a wonderful 
Mechaniſm and Peri/taltic Motion of the inteſtinal Tube 
urged forward for Diſcharge by Stool, The great Quan- 
tity of Fluids we drink, is carried by Branches from the 
Trunk of the Aorta to the Kidneys, from the Glands of 
which it is ſecerned into the Baſon in the Middle of each; 
and from thence by two flender Tubes called Ureters, it 
is Carried to the Bladder to be diſcharged in Urine.— 
Theſe great Operations of Nature, with ſome others, not 
unworthy your Notice, compleat the Animal Oeconomy. 

Euphro/ 
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Euphroſ. Well, 'tis all Wonder, all Myfterious, and all 
Conviction to me] How is it poſſible there ſhould be any 
ſuch Monftrous Perverfion of the Rational Faculties in 
any Man, as to ſtamp him with the Character of an Atheiſi 
But pray proceed, Cleonicus, to what remains that you think 
may become a Woman to know. . — 9 

Cleon. You ſeem to have a ſtrange Notion that Know- 
ledge is limited by a Diſtinction of Sex, my Euphroſyne . 
I don't know that Erudition is more a Sin or ſhame in 
Women, than it is in Man.—And ſatisfied I am, that the 
more a wiſe and virtuous Woman is verſed in the Ope- 
rations of Nature, the happier ſhe muſt be.— 

Euphreſ. A-done with your Nonſenſe, Cleonicus, —If any 
Thing of Importance Remains, be ſo good as to let me 
know it. | 

Cleon. The moſt ſtupendous and incredible Part of the 
Animal Oeconomy you have not yet been apprized of, my 
1 mean, inſenſible Perſpiration. s 

Euphreſ. Indeed, I ſhould have Thought, that the 
common Perſpiration of our Bodies had been no ſuch won - 
derful Matter, as you ſeem to repreſent it, Cleonicus. 
Cleon. Will you not think it wonderful, my Euphroſyne, 
when I tell you that it is the greateſt of all the Evacuations 
of the Animal Body,—yea, greater than all the Reſt put 
together, by much.— 

Euphroſ. I cannot conceive which Way you can make 
this out, Cleonicus. | | | 

Cleon, It is my Buſineſs now to inform you, Sifter,—. 
You mult therefore know, that in the Skin there is an in- 
finite Number of what they call Miliary Glands, which 
receive the Fine ſerous Parts of the Blood from the Ca- 
pillary Arteries, and by proper Excretory Ducts, diſcharge 
it through the Pores of the Skin in a Manner, generally, 
inſenſible to us. When this Matter very plentifully per- 
ſpires, it becomes ſenſible in Drops of Sweat, —and when 
it is much diminiſhed by partial Indraughts of cold Air, 
it makes the Diſorder we uſually call a Cold. — 

Huphroſ. I ſee Health, in a great Meaſure, depends upon 
a free Perſpiration but you have not -yet-ſhewn me how 
the Learned eſtimate the Quantity of it, | 
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Cleon, That I ſhall do next, my Euphroſyne. Sanforius, 
an Italian Phyſician, was the Sr who contrived a Me- 
thod for this Purpoſe, which was by a Statical Chair, hang- . 
ing at one End of a large Steelyard ; In this Chair he fat 
and weighed himſelf accurately juſt before and.after Meals, 
and alſo his Evacuations by Stools and Urine; and laſtly, 
the Quantity of Perſpiration that went off in ſtated In- 
tervals of Time, Sleeping and Waking, —By this Means he 
found, that during a Night of Seven Hours Sleep, we 
Perſpire about Forty Ounces, or Two Pounds and a Half 
averd.— By the larger Evacuations Twenty Ounces— 
in the whole about Sixty Ounces per Day.— He alſo fur- 
ther ſays, that if a Man eat and drink Eight Pounds per 
Day, F ive Pound of it goes off by inſenſible Perſpiration. 
— But that this is very unequable; for but One Pound 
was Spent in Five Hours from the Meal--from Five to 
Twelve, about Three Pound from Twelve to the Six- 
teenth Hour, little more than Half a Pound. And many 
other curious Things you will find in peruſing that Authors 
Aphoriſms relative to this Subject. | 

Euphroſ. By what you have ſaid only, my Ideas of theſe 
Things are greatly enlarged ;—but, pray Cleonicus, can 
you ſee in the Microſcope the fine Pores in the Skin, 
through which this ſubtle Fluid perſpires ? 

Cleon. Indeed, my Euphroſyne, | never could ſee them, 
though I have 2 endeavoured it, with a Micro- 
ſcope that magnifies more than Three Thouſand Times, 
and with much younger Eyes than Leeuwenhoek's, who fü ſt 
pretended to ſee them however that you may judge and be 
ſatisfied by trying the Experiment yourſelf, I have procured 
a fine Piece of the human Cutcile for that Purpoſe, and 
placed it under the Microſcope—there view it, Siſter. 

Euproſ. I will, Cleenicus, — l ſee a beautiful Appearance 
of the Cuticle indeed, —it is extremely Tranſparent, but 
I fee nothing like Pores, or little holes, in any Part—I 
am pretty ſure too, there are none, but what are too ſmall 
to be ſeen, though ſo very much magnified, — 
Clean. Do you obſerve any Thing like Scales upon this 
Piece of Scarf Shin, my Euphroſjne ? | 

Euphroſ. Scales, Cleonicus, ſure you are jocular,. and 
want to make a Gudgeen of me—no, I fee nothing like 

| | Scales, 
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Scales, and God forbid I ſhould. —If I ſaw Scales, I ſhould 
hardly think myſelf a Human Creature—Scales ! pray did 
you ſee any yourſelf Cleonicus? | 
Cleon, You ſeem quite alarmed, my Euphroſyne,—but 
you need not; tis Poetry, not Philoſophy, that Meta- 
morphoſes People.—I can aſſure you, I never ſaw the 
Semblance of a Scale in the Cuticle, though the above- 
named Profeſſor of Nature's Arcana conſtantly aſſerts 
there are ſuch ; and he has ſeen them often, though with 
Old Eyes, and Glaſſes of a ſmall magnifying Power if com- 
pared with what you uſe.—The late ingenious Mr. Baker 
has given a Cut of thoſe Scales as he found it, but never 
once ſays he ever ſaw them himſelf, 5 
Eupbroſ. Well Cleonicus, you have diſpelled my Fears. 
— What I cannot ſee with my own Eyes, I will not ſee 
with others, — But to return to our proper Subject, what 
other great Parts of the Animal Oeconomy remain to be 
conſidered, Cleonicus ? 
Cleon. 1 have already mentioned the Brain as the 
Capital Organ of all Senſation, and from it the Nerves all 
originate, —-l muſt now further obſerve to you, that the 
Brain is alſo the Seat or Reſidence of the MinD or Soul. 
of the Animal.—That it is the Grand Emporium of all 
Intelligence, and of all Ideas and Species of external Ob- 
jects preſented there by the Nerves. Hence the Fruth of 
the Axiom, that nothing can exiſi in the Mind that was not 
firft in the Senſes. | 
Euphroſ. If this be the Caſe Cleonicus, how come we by 
the Ideas of Angels, Spirits, Apparitions, and Hobgoblins ? 
Since theſe are not material Objects, and therefore cannot 
affect the Nerves by Contact. | 
Cleon. You come by theſe Ideas, my Euphroſyne, as you 
do by thoſe of the Sphynx, the Dragon, the Chimera, &c. 
they are all Chimerical, manufactured in the Mind by 
Fear, Fancy, and Imagination, by a monſtrous Connection 
of the Ideas derived from real Objects; thus by the ridi- 
culous Addition of Wings to the Human Form, we create 
an Angel.—A dead Corpſe, we Dreſs in a Sable Shroud, and 
thus make Margaret's griſey Ghoſt,—All our Notions of 
Limbo, Hell, the Devil and all his Works, are fabricated 
in the ſame Manner, And when we collect the _— 
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all the mental Powers and Perſections into One, we form 
a faint Idea or Image of DI itſelf. —But Fiction is the 
Province of Poetry; too often practiſed by ##$**##*+#, but 
never by true PHILOSOPHY,” 

Euphroſ. I think theſe are what you told me ſome Time 
ago were Metaphyſical Subjefts, or above Nature, conſe- 
quently, above my Comprehenſion : but, pray Cleonicus, 
is there any other Part of the Animal Fabric yet to. be con- 
ſidered ? - 

Cleon. Tis a very difficult Matter to find any End to 
theſe important Speculations, my Euphroſyne; The Mam- 
millary Glands which ſecern the Milk in the Breaſts, for 
Nouriſhing the Infant young. —Thoſe appropriated for 
the Continuation of the Species. — The Lachrymal Glands 
which ſeparate the Tears.—Muſcular Motion little un- 


derſtood.— The Component Parts of the Fleſh, Bones, 


Fluids, &c. are all Subjects of Importance though very 
imperfectly known. —One Particular however will entertain 
you in the Microſcope at leiſure Hours, viz. the curious 


© Configurations of Salts contained in the different Humours 


of the Body, by. evaporating a Drop of them on Glaſs, 
and placing the Remainder under the Microſcope. —I 


\ ſhall now give 2 an Experiment of this Kind in a Drop 


of the Aguecus Humour of the Eye.— Behold it my Euphro- 
ue. 1 2 

Eupreſ. A beautiful Sight, indeed! What feathered 
and Fern-leaved Figures are there, and how infinitely 
numerous! How would the QUEEN oF SHEBA have been 
tranſported with ſuch pleaſing Sights, and what would ſhe 
not have given for a Microſcope, had the known its uſe ? 


Clean. I knew you'd be delighted with the View. — 


» You will ſee the fame in the Vitreous Humour in a Tear, 


and in a Drop at the Noſe, in the Saliva, the Sweat, and 
all other Fluids and Juices of the Body.—But our Time 
is Expired, ſo, for the preſent, adieu my Euphroſyne. 


DIALOGUE 
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DIALOGUE III. 


Of the KINDS and srreizs of Help won 
A ſhort SURVEY of- QUADRVPES; Of Mo- 
- KIES ; Of the ELEPHANT, and Rn Os, 


Eubreßne. 

FTER v we had finiſhed our laſt Diſcourſe on ths 
5 Animal Oeconomy, you told me Gleonicus, my next 

Fintertainoent would conſiſt in a ſhort Su RVE of the 
KiwnpDs and Spciks of Animals, and in particular, the 
Nature, and Differences obſervable in Ruadrupedes from 
what we find in the Human Frame, 

Clean, That is my preſent Purpoſe, my Buphroſyne ; and 
I think it will be very @ propos to prelude my Reflections on 
this Subject, by thoſe famous Lines of VNG, deſcri- 
bing the Origin of the Morla, and all created Beings in it. 


Know firſi that Heaven and gerd bee Frame, 
And flowing Waters, and the flarry Flame * 
And bath the radiant Lights, one common Soul i 
Iuſpires and feeds, and ani mates the whole. . 
This ative Mind infuſed through all the Space, 
Vuites and mingles with the mighty —__ 
Henee Mn and Beaffs the Breath of Life obtain, 
And Birds of Air, and Monſters of the Main, 
The etherial Vigour is in all the ſame, 
'.  Andevery Soul | is fill d with equal . 


Euphroſ. I am charmed with all ſuch Paſſages meet 
with in Virgil, but with none more than this, which ſeems 
to be a Poetical Epitome of the Mofaic Account of the 
Creation. But pleaſe to proceed, Cleonicus. 

Clron. Some Naturalitts make three general Kinds of 
Animals, viz, (1.) Thoſe which are the proper 2 
tants of the Earth, as Man, Quadrupedes, Tnſetts, and 
Reptiles, (2.) Thoſe whoſe proper Element is the Air, 
as Bird, and the winged Tribe of every Neſcription. 
(3-) The Animals which liye in Mater, as Fiſhes of innu- 
| merable 
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merable Species; and other Animals, and Animalcules a 
many. 
| Euphroſ. | obſerve you have given the Preference to 

Man, and certainly with Juſtice, ſince Nature has done 
the ſame, making him Lord over all the Creation. . 

Cleon. It is true, my Euphroſyne, and you may with as 
good Reaſon (if not better) think yourſelf Lady over all the 
Creation; but notwithſtanding this boaſted Dignity of 
Human Nature, if you were to ſee but a Spider on your 
Boſom, how would you be terrified at fo contemptible an 
Animal ? | 

Euphroſ. You almoſt make me ſhudder at the mention 
of it, Cleonicus ; A remember in Baker's Univerſe, at the 
Sight of a Tyger, The Monarch flies. —And the witty Gay, 
(my favorite Author) had almoſt forfeited my Eſteem, b 
making a FLEA of more Importance than Max, becaulg 
he fed upon him,—Says Man 


O what vaſt Conſequence am I. 
Not of the Importance you ſuppoſe, 

Replies the FLEA upon his Noſe, 

Created only for our Need, 

That more important Fleas may feed. 


Cleon. And yet perhaps, my Zupbraſyne, you may think 
the Dignity of Man has never been ſg much degraded as 
by Dr. Linnæus, who claſſes Mankind with Maonkies, or 
makes Men to be the firſt Species of the Money Kind. 
And yet this Man was reckoned the Æſculapius of the pre- 
ſent Age. 

E o/ Why truly, Cleonicus, this Doctrine is very 
humiliating ;—ſtrange, that Mankind ſhould have ſub- 
ſiſted fo many Ages to be made mere Monkzes of at laſt ! 

Cleon. You make a very juſt Stricture on ſuch a bold 
Aſſertion, my Euphroſyne.—Yet, it is probable, there may 
be a greater Affjnity between the Nature, Form, and Parts 
of * 8 and a Monkey (of the moſt perfect Sort) than you 
could wiſh to be convinced of. For Inſtance, The Our a nG- 
OvuTANSs is an AE of a ſuperior Claſs—has no Tai 
walks ere on its hinder Feet—its Face bare—its Forehead, 
Eyes, Noſe, Chin, &c. greatly reſembling the human Form 

p welf 
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—it has upper and lower Eye- dt. and Eye-laſhes upon 
both—the fore Part of its Body quite nated—but Hairy 
behind—the Ears exactly like a Man's—the fore Feet 
have Fingers and Nails like the human—the hind feet have 
Toes and Nails the ſame the Belly and Navel, human— 
a Skeleton quite the ſame with that of a Child three or 
four Years old—and in its actions ſo ſimilar to our own, 
that it is quite aſtoniſhing to obſerve them. I 
Euphroſ. Pray, Cleonicus, have any of theſe ſtrange 
Monſey- Men been ever brought to England? 
Cleon. Yes, my Euphroſyne, ſeveral z about Forty Years 
ago an Ourang Outang or Chimpanzee, was ſhewn publicly 
in Loddon, —This Creature was near Three Feet high 
walked upright about the Room — was cloathed in a looſe 
Gown—had a Walking Stick in its Right Hand—and 
with its left, would take of its Cap, and make a Bow to 
the Company—it would alſo take a Baſon of Milk off the 
Table, and reſpectfully drink to them—it would uncover 
any Part of the Body when bid—and when it ſlept. would 
lay its Head on the Bolſter, and cover itſelf with the Bed- 
Cloathg—it died, and was diſſected by Dr. Ty/on—and its 
Skeleton, perfectly human, is now in the Britiſh Muſeum. 
Euphroſ. Upon my Word, Cleonicut, I am ſtartled at 
what you relate—I know not what to make of myſelf, — 
An Ape, a Baboon, a Monkey, at laſt Oh my Stars! 
Cleon, Nay, don't be out of Conceit of yourielf, and 
make worſe of the Matter than it is, my Euphroſyne ; we 
are neither Baboons nor Monkeys, for they have all Tails, 
and we have none.— The Accounts of Pygmies and Satyrs 
amongſt the Antients, undoubtedly aroſe from the Apißß 
Tribe now mentioned. It was not many Years ago, that 
a Pygmy, or Dwarf Man, was ſhewn here; a Native of 
Wales, about three Feet high,—who attained to an adult 
State or Manhood, at about eight Years of Age— 
old and headed at twelve.—His Face of an Apiſb Form, 
and full of Mrintles—but had all the Faculties of the Hu- 
man Mind.—On the other Hand, I have ſeen a Man 
ſo tall, and his Wife ſo ſhort, that when he ſtood aſtride, ſhe 
could walk upright between his Legs. But this Grant is 
much exceeded by others we read of. 


Vor. III. C Euphraſ. 
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Enphroſ. A ſtrange Contraſt indeed! I had never been 
uſed to conſider ourſelves as ſuch an odd Medley of Mor- 
tals.—I uſcd to think it a Compliment, which Pope made 
to Sir J. Newton in making him a Colgſtial Ape, in theſe 
fo much celebrated Verſes. 


Superior Beings when of late they ſaw 

* A Mortal Man unfold all Natures Law, 
Admired ſuch Wiſdom in a human Shape, 
And ſhewed a NeEwToON as we ſhew an APE. 


= 


But I did not know, till now, that he really was an Ape,— 
Cleon. I find you are not a little deranged, my Euphro- 
ne, by Linnæus's Metamorphoſing Mankind into Mon- 
Keys. — We will, therefore, now advert to another Species 
of Quadrupedes, which will prove a more agreeable Sub- 
ject, and in the higheſt Degree excite your Admiration; 
I mean the ELEPHANT. 3 
Euphreſ. J have heard of ſuch a wonderful Creature 
often, but never ſaw one; have you Cleonicus? | 
Clean. Yes, my Euphroſyne, about twenty Years 
ago, — There is ſcaree any Thing in this Animal, but 
what is peculiarly amazing: As (1.) His enormous Sine 
or Bulk. (2.) His wonderful PRoBosCits, or TRUNK. 
(3.) His prodigious Tusks, or Teeth. { 4.) The Manner 
of the Females ſuckling her Young. (g.) The unparalleled 
Strength of this Creature; and (6.) Its great Docility and 
Tractability. | & 
277. Pray Cleonicus, is not this the largeſt Quadrupede 
in the World? I ſhould conclude fo by what you ſay of 
his Size. | | | 
Cleon. It is, my Euphroſyne, the largeſt of all others; 
being fifteen Feet high, when full grown; and ſome write 
of Elephants from fifteen to twenty Feet 'high.—The 
Length of the Body is not ſo great in Proportion. The 
Skin is without Hair, full of Scratches, and Scars, —lIts Fail 
has a"Tuft of Hair at the End, as thick as Hop's Briſtles. 
The Ears are large, and hang down.— The Eyes are 
fmall for his Bulk.— The Body is round and full—and the 
Back riſes in a Sort of Arch. ; 
. Eupbroſ. But you ſay nothing of his Snout, Cleonicus. 
4 | __ Clemn, This is nothing more nor leſs than his ſtupendious 
1s | Trunk, which runs out from his Head to the Length of 
f fix 
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fix or ſeven Feet, and can be contracted to one.—lIt leſſens 
gradually to the End—where it has two Holes or Noſtrils 
—this Trunk conſiſts of a fibrous fleſhy Subſtance with 
Rings and Ligaments round it, by which it can be moved 
and turned every Way, —With this Trunk, by Help of a 
pointed Griſtle at the End, he takes any Thing from the 
Ground, and carries it to his Mouth—his Food is Grafs, 
Herbage, Grain, Fleſh, and almoſt every Thing the 
Earth produces—with this Trunk he ſtrikes with incre- 
dible Force; will Graſp a Man, and throw him up into 
the Air, &c, * | 

Eupbraſ. Well, theſe Feats are as wonderful as the 
Creature by which they are performed. — But «what 
Sort of Teeth has this Prodigy of Nature, Cleonicus ? 

Cleo n. It has no Fore-Teeth, but very large and ſtrong 
Grinders, near two Inches ſquare each.—But its two Canine 
Teeth or Tosks, are a Prodigy of Prodigies.— They 
grow to the Length of ſeven or eight Feet—and weigh 
upwards of one hundred and fifty Pounds each, — Their 
Subſtance is commonly called Ir. Hou have ſeen them 
' ſtand at the Shops of [vary Turners in the City, my 
Euphroſyne. 

Epbroſ. I have, Clemicus, many Time, but I uſed to 
think they were the Horns of ſome large Out-landiſh 
Animal.— How can the Creature poſſibly move with 
ſuch a Weight upon it's Head! 

Cleon. By a ſtrength equally wonderful. But a fourth 
Peculiarity in this Quadrupede, my Euphroſyne, whith I 
mentioned to you, is the Mode of the Females ſuckling her 
Young, which is this. —The Lader is placed forward upon 
the Body, nearly between the two Fore-Legs.—Then 
turning her Trunk to the Teats, ſhe ſucks out the Milk, 
and fills therewith the two long Canals contained in it.— 
After this ſhe turns her Snout to:the Young, and pours 
the Milk into its Mouth, | 

Zuphreſ. A fingular Method of Sucfling, indeed! 
Vou alſo mentioned the Strength of the Elephant, as very 
extraordinary, Cleonicus, | | 

Clean. This you will not wonder at, my Euphroſyne, 
when you ſee his Steleton, and contemplate the enormous 
Size of his Bones, The Emperors of the Eaſtern World 
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place pompous Pageants upon their Backs, and Ride in 
the moſt lofty State, ſurrounded and attended by their 
Grandees, on Hundreds of others, richly capariſoned 
and ornamented.—T hey are alſo uſed to carry a Sort of 
Ca/ile on their Backs, in Time of War, with ſeveral Mi- 
litary Men in it.—Alſo for Drafts, and Burthen of ſuch 
Weight as no other Animal is competent to.— They 
have been uſed as Executioners of MalefaQtors, and Cap- 
tives, by treading upon them with all their Weight, and 
throwing them aloft in the Air with their Trunks. — 
Their Sagacity, Docility, and 1 is almoſt 
incredible in Hiſtory, in regard to Military 1 and 
the Arts of Mar. cannot give you a better Idea of this 
wondrous Animal than what the facetious GAY has pre- 
ſented you with in theſe Lines. 


Who doubts that Elephants are found 
For Science and for Senſe renown'd ? 
BokRI Records their Strength of Paris, 
Extent of Thought, and Skill in Arts; 
How they perform the Laws Decrees 
And ſave the State the Hangman's Fees; 
And how by travel, underſtand 

The Language of another Land. 

Let theſe who queſtion this Report, 

To PLiNY's ancient Page Reſort. 


Eupbroſ. Well, Clionicus, my Curioſity you have moſt 
agreeably ſatisfied, with regard to the Elephant.—l have 
heard of another extraordinary Creature, called the 
RHINOCEROS, what Account can you give me of that 
Quadrupede ? 

Clean. I have ſeen one of them alſo ; they are of a huge 
Size, almoſt as big as an Elephant, but their Legs not fo 
long in Proportion —It has a thick ſtrong Hide, with 
Plaits which fold over one another, like a Coat of Mail, 
and ſo hard, as to be almoſt impenetrable.-—[t goes for- 
wards with great Strength and Speed, but turns — 
very ſlowly.—lt has a Head ſomewhat like that of a Hog, 
but longer, after the Rate. —But it's moſt diſtinguiſhing 
Character, is a large ſtrong ſolid Horn upon its Snout ; by 
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which it plucks up the Roots of Plants, Shrubs, and 
Trees, for Food, —By this Horn it can goad the Elephant, 
and kill him; alſo that it can therewith toſs a Wild Bull 
into the Air.— Their native Climate is in or near the 
Torrid Zone, in all Eaſtern Countries.—-The Fleſh of this 
Beaſt is eſteemed a greatDainty by the Dutch at the Cape 
of Good Hope, —In Abyſſmia, they uſe them to Work, as we 

o Oxen—then kill and eat them.—But after all De- 
ſcription, my Euphroſyne, you will get the beſt Images of 
theſe enormous Creatures, by Viewing their Forms in a 


Copper Plate Print. 


* — 
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DIALOGUE x. 


The SuRveY of QUaDRUPEDES continued; Of the 
BurrALO, CAMEL, DromeDaARY, Lion, T1- 
GER, LEOPARD, Lynx, HY NA, BEAR, WoLF, 
Fox, HepGtz-Hoe, &c. 


| C leonicus. a 
I purſuing our Survey of Quadrupedes, according to 
their Sizes, we ſhall find, my Euphreſyne, the next 
which occur will be the Buffalo, the Bull, the Camel, and 
the Dromedary. | wu 
Eupbroſ. And pray what is that you call a Buffalo, 
Cleonicus © | | 1 
Clean. It is of the Bull- Kind, but a little larger than a 
common Ox — af a very wild and terrible Aſpect, from 
its large Head, very — Forehead, and fierce Wall 
Eyes—long, broad, and pendant Ears—ſhort, but very 
ſtrong Horns extremely thick and deep in the Neck, 
Shoulders, and Breaſt - their Milk is excellent When 
tamed, they uſe them to carry Burthens, to draw, &c,— 
And of their Hides is made that moſt uſeful Sort of Lea- 
ther, called BUFF SKIN. 01 
Eupbroſ. I thank you, Cleomcus, for your Information 
concerning this horrible Creature. —Pleaſe next to ac- 
quaint me a little with the Nature of Camels and Dro- 


medarits. 
C 3 Cleon. 
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Cleon. The Camel differs but little from a Dromedary, 
excepting that the Camel has but ne Bunch upon its Back, 
and the Dromedary has 0. I have ſeen both, my Eu- 
phroſyne.—They are about the Size and Height of a 
Horſe—rather longer in the Body ;—the Neck allo longer, 
and bowed down,—then riling again with the Head mn 4 
Horizontal Poſition—is Cloven-Footed, like an Ox—and 
his Body is covered with a fine Fur or Hair. 
Eupbroſ. It is this Animal I find by what you ſay, Cles- 
nicus, that IJ am obliged to, for thoſe fine Hair-Pencls, 
With which I colour my Landſcapes and Perſpective Prints. 

Clean. It is ſo, my Euphroſyne; but the great and ſpe- 
cial Purpoſe of Providence in the Creation of this Sort of 
Animal, was to accommodate the Inhabitants of the Torrid 
Zone with a proper Beaſ? of Burthen of à peculiar Form 
of Body, great Strength of Parts, and patient of Hunger 
and Thir/t to an amazing Degree; by theſe Qualities they 
are fitted to trayerſe the extenſive Sandy Deſarts of 2 
and Africa, which no other Beaſts could do. Hence they 
are employed by Merchants, in large Companies called 
Caravans, to tranſport their Merchandiſe from Boſſora to 
Bagdat, and from thence to the Ports of the Levant. 
They are alſo employed, in great Numbers, in the Pil- 
grimages of the Chriſtians from Aleppo to Feruſalem ; and 
by the Mahomedans, to Mecca, the City of their Prophet. 

Euphroſ. Pray what Weight may they be able to carry, 
Cleonicus © y 7 

Cleon. The ſtronger Sort will carry from fix to eight 
Hundred Weight, the weaker in general from five to ſix 
Hundred Weight. And ſo competent are they for ſuch 
journeying, that they will travel eighty, ninety, or a 
hundred Miles a Day, when there is a Neceſſity for it. 

Euphroſ. But pray, Cleonicus, how do they get Pro- 
viſion in thoſe long and loneſome Deſarts? 

Cleon. You know, my Eupbroſyne, that to Omnipo- 
tence, nothing is impoſſible. It has ſupplied this Crea- 
ture with no leſs than four Stomachs, one of which was 
found by the Pariſian Anatomiſis to contain thirty Cavi- 
ties like Sacks, placed between two Membranes, which 
induced them to think they were the Reſervatories where 

Pliny 


AND LADY's PHILOSOPHY. 23 
Pliny faith, that Camels do a long Time keep the Water; 


which they drink in great abundance to ſupply the want 


thereof in the dry Deſarts, &c.—As to Food, they carry 
aut much with them, and the Camels browſe the Shrubs, 
when they can find any, as they go along the Deſarts.— 
There - are other Sorts: of Camels in other Countries, 
which have no Bunch on their Backs, as no ſuch | vaſt 
Burthens or Travel is required of them. 
Euphroſ. Well, Cleanicus, you have given me a moſt 
ſatisfactory Account of the Camel, pray what Species of 
Quadrupedes come next? hang Terug 
| Cleon. Lions, Tygers, Leopards, and Bears, my Eupbro- 
ſyne ; to which we may add the Panther and the. Lynx, 
for they are all of the Cat-ind, having Whiſkers, and are 
Hare-liped, except the Bear.— They are all Beaſts of 
Prey; of prodigious: Strength, Teeth, and Claws, 
fierce and Ferocious in the Higheſt Degree. —The Ac 
pect and Face of a Lion beſpeaks Aaje/ty and Superio- 
ty; and he is always reputed the KING of Quadrupedes— 
his Prey, generally, conſiſts of the largeſt Sorts of Ani- 
mals, as Buffals's, Oxen, Horſes, &c.— They are very Nu- 
merous in fa, and Africa, but none in America. 
near the Cape of Good Hope, is a large. Tract called the 
Land of the Lions; and ſo ſtrong are they, that in the 
Year 1707, one of them carried off an Ox of -a moderate 
Size, over a Wall of a conſiderable Height. — But this 
Creature is no Stranger in England, ſince you may ſee it 
whenever you pleaſe at the Tower. 8 #144 ite 
Euphreſ. J know they are there, Cleanicut, and I ſhall 
one Day or other, beg of you to accompany me thither, 
to fee the formidable Sovereign. I ſuppoſe there are 
alſo moſt Wild Beafts you mention, as Tigers, Les 
pards, &c. rcd 


[Sd 


Cleon. There are many Sorts of Wild Creatures my | 


Euphraſyne, which you may ſee without Fear. —And- 


what will excite your Wonder, is, that the Lion has with 
him @ little favourite Dog in his Den, which would not be 


Half a Mouthful for him in the Foteſt.— Vou will there 
alſo fee thoſe Gigantic Cars, called Tigers, Leopards, 


& c. And when the Keeper feeds them, you will obſerve 
0 C4 with 
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with what Ferocity and Voraciouſneſs they fall upon their 
Food and devour it.— 

Eupbroſ. I ſuppoſe in a like Manner, that my pretty 
Tibb will ſometimes furiouſly Spring upon, and ſeize the 
unwary Mouſe, —But, pray Cleonicus, did you ever hear or 
read of a Tortoiſhell Leopard or Tyger ? 

Clion. I never did, my Euphroſine ; nor yet of a Tabby 
coloured Tiger; for though ſome Tigers are ſtreaked with 
Black and White, yet it is not in the Manner of Tabby ; 
and in general they are very irregularly Spotted with 
Black and White, but no Yellow to make a Tortoiſeſhel! 
Colour.— The Leopard is remarkable for his beautiful 
round Spots, and is leſs than the Tiger, I ſhall give you 
an Inſtance of the prodigious Strength of a large Tiger. 
A poor Peaſant in the Eaft-Indies had a _— fallen 
into a Bog, and while he went to his Neighbours for 
Aſſiſtance to get him out, there came a large Tiger that 
ſaved them that Trouble, for he drew him out by his 
own Dexterity and Strength; and when he had done, 
threw him over his Shoulder, as a Fox does a Gooſe, 
and was carrying him away, with his Feet upwards to 
his Den. However, as ſoon as he ſaw the People, he let 
it fall and ran away, But he had killed the Buffalo, and 
ſucked his Blood. 

Euphroſ. Wonderful Strength indeed! Well may a 
Man fie at the Sight of ſuch a horrible Creature 
But pray Cleonicus, what is that Beaſt called the Lynx ? 

Cleon. It is of the Cat-kind, and much like a Tiger, 
only leſs, being about twenty Inches high, and twenty- 
four in Length—it is a very fierce and voracious Animal, 
and guick ſighted to a Proverb.— It is very happy for Man- 
kind, that all theſe dreadful Beaſts of Prey, are themſelves 
extremely affraid of Fire; and fly from it howling and 
roaring in a terrible Manner. 

Eupbroſ. You have largely expatiated on the Cat -Iind 
of Savage Beaſts, pray which do you reckon of the Dog- 
kind, Cleanicus? © . | 

Clean. Ot theſe the principal are the Hyzna, Bears, 
Wtves, and Foxes. — The Hyena is a fierce and furious 
Creature, attacks Elks, Does, Dogs, Men, and all other 
Animals it meets with—it is ſome what bigger than a 
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AWWolf—has a frightful Aſpect both the Hyæna and Lynx 
are Natives of cold Countries, as Siberia, Ruſſia, Norway, 
&c,—They are ſometimes brought to England among 
other wild Beaſis for a Show, | 

Euphbroſ. J ſhould never have Courage enough to ſee 
ſuch Shows Cleonicus; but I have ſeen that ill- favoured 
Creature the Bear, led about the Streets in a Chaih— 
it ſhewed Tricks, walked upright upon its hind Legs, 
and in that Poſture danced about; climed up a Sign- 
Poſt, with other antic Geſtures. * n 

Cbeon. This wan a Bear that had been tamed, and 
trained up to ſhew pranks for Diverſion; and was a 
Proof of the great Docility of theſe Animals.—But in 
N Greenland, &c. were they are wild, they attack 
a Man, hug him with their fore Paws againſt their Breaſt 
till they ſqueeze him to Death, then devour him. — The 
Bears in Greenland are very large and White -I bey 
are ſaid to Sleep the moſt Part of the Winter in Moſſy 
Beds they make in deep Holes of the Rocks, and hide 
the Entrance with Branches and Boughs of Trees. 

Euphreſ, I believe I have never ſeen a Wolr Cleonicus, 
pray what ſized Animal is it? I have heard of it often as 
a very ravengus Creature. 

Cleon. It is a Beaſt of Prey found in all Parts of the 
World—the Size of a in 7 Dog he is fo very voracious 
that he eats the Fleſh with the Skin, Hair, Bones, and all 
together, His Prey is every living Creature that falls in 
his Way, from the young Tiger to the Dormouſe, but 
tame Cattle is the chiefeſt Part of his Food. —He is a 
very cunning Animal-—is ſometimes tamed when taken 
voung, and will then affociate with Dogs—and lye by 
his Maſter as they do—it is ſaid to live thirteen or four-- 
teen Years—his natural Voice is a horrible Howling— 
his Eyes emit a frightful Glare in the Night—and is the 
greatelt Nuiſance in every Country but England, from 
whence they have been expelled for Ages paſt. 

Euphroſ. 1 am glad of that, Cleonicus, as I ſhould never 
have any Comfort if Ilived in a Country abounding with 
bas pers ſay, baye we no Beaſt of Prey in Eng- 
and ? 


Cleong 
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Clion. Oh, yes, many my Zuproſyne ; to wit, the Fox, 
' the Pole Cat, the Weaſel, the Staat, &c. of leſs note but 
in reſpect of theſe, your Lambs, your Poultry, your 
Eggs, &c. are in much more danger than voorfeifl 
_ Eupbrof, Theſe are but petty Felons, Cleonicus, and 
ſeldom ſtrike Terror but into Lambs, Geeſe and Chickens 
| they rob our Henroolts, tis true, and ſuck our Eggs, 
| but I can forgive, them all that, while they do not aflail 
| outſelves they muſt live as well as we. | 
| leon. I am pleaſed with your Humanity, my Eu- 
phreſine; but why then do you ſet Gins and Traps to 
catch and deſtroy them ? 
" Euphroſ.. Nature has made it neceſſary, leſt we ſhould 
be over-run_ with them, and ſo deprived of theſe dainty 
| Viands durſelves.— There is another little miſchievous 
| Animal, you call the Hedge-Heg, which, the Maids ſay, 
| very often ſucks the Cuws, as they lie on the Ground in 
| the Field; it ſo they muſt be reckoned Beaſts of Prey, 
| and ſubdued, elſe they would ſoon ruin our Dairies, and 
| | we ſhould have neither Mili, Butter nor Cheeſe, 
| 
| 


_— 


— * 


Olten, What your Dairy-Maids telt you, us Fact, my — 
Kup hroſyne.— But this Animal is very rare; and it is fo : 


well guarded by Nature againſt all danger and attack by 


Harp pointed Prickles all over the Body (except the Bellv 
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| . | Cleonicus, 
1 fear ſuch a tedious Narration upon Britiſh Subj 
will tire your Patience my Edphroſyne 5 but it 18 e 0 
prolifie a Field of Natural Philoſophy; that I cannot well 
avoid Prolixity. 
Euperoſ. I wiſh and hope E may not tire yourſelf 
firſt, Cleonicus. When d me weary in contem- 
plating the wonders of — ou may think me no 
longer a rational Being — Such Texts, and ſuch Sermon 
will admit of no yawning but in thoſe who were never 
deſigned for thinking; "I herofore pleaſe to proceed, 28 
1 ſhalt be all attention, 

Cleon. You animate my Endeavours much my Euphro- 
„ne vou may perhaps wonder that I have not yet ſaid 
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with what Ferocity and Voraciouſneſs they fall upon their 
Feod and devour it.— 
Eupbroſ. 1 ſuppoſe in a like Manner, that my pretty 
Tibb will ſometimes furiouſly Spring upon, and ſeize the 
unwary Mouſe. —But, pray Cleonicus, did you ever hear or 
read of a Tortoifhell Leopard or Tyger ? 
_ Cleon. I never did, my Euphroſine ; nor yet of a Tabby 
coloured Tiger; for though ſome Tigers are ſtreaked with 
Black and White, yet it is not in the Manner of Tabby ; 
and in general they are very irregularly Spotted with 
Black and White, but no Yellow to make a Tortoiſeſhell 
Colour.— The Leopard is remarkable for his beautiful 
round Spots, and is leſs than the Tiger, —lI ſhall give you 
an Inſtance of the prodigious Strength of a large Tiger. 
A poor Peaſant in the Eaft-Indies had a Buffalo fallen 
into a Bog, and while he went to his Neighbours for 
Aſſiſtance to get him out, there came a large Tiger that 
ſaved them that Trouble, for he drew him out by his 
own Dexterity and Strength; and when he had done, 
threw him over his Shoulder, as a Fox does a Gooſe, 
and was carrying him away, with his Feet upwards to 
his Den. However, as ſoon as he ſaw the People, he let 
it fall and ran away, But he had killed the Buffalo, and 
ſucked his Blood. | 
Euphreſ. Wonderful Strength indeed! Well may a 
Man flie at the Sight of ſuch a horrible Creature 
But pray Cleonicus, what is that Beaſt called the Lynx ? 
Cleon. It is of the Cat-kind, and much like a Tiger, 
only leſs, being about twenty Inches high, and twenty- 
four in Length—it is a very fierce and voracious Animal, 
and guick ſighted to a Proverb.— It is very happy for Man- 
kind, that all theſe dreadful Beaſts of Prey, are themſelves 
extremely affraid of Fire; and fly from it howling and 
roaring in a terrible Manner. 

Eupbroſ. You have largely expatiated on the Cat-kind 
of Savage Beaſts, pray which do you reckon of the Dog- 
kind, Cleanicus? 0 

Clean. Of theſe the principal are the MWyæna, Bears, 
Nolves, and Foxes — The Hyena is a fierce and furious 
Creature, attacks Elks, Does, Dogs, Men, and all other 
Animals it meets with—it is ſomewhat bigger than a 
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Wolf—has a frigbtful Aſpet—both the Hyæna and Lynx 
are Natives of cold Countries, as Siberia, ta, Norway, 
&c,—They are ſometimes brought to England among 
other wild Beafts tor a Show, N 

Euphreſ. 1 ſhould never have Courage enough to ſee 
ſuch Shows Cleonicus; but I have ſeen that ill-favoured 
Creature the Bear, led about the Streets in a Chain 
it ſhewed Tricks, walked upright upon its hind Legs, 
and in that Poſture danced about; climed up a Sign- 
Poſt, with other antic Geſtures. „ 

Clean. This was a Bear that had been tamed, and 
trained up to ſhew pranks for Diverſion; and was a 
Proof of the great Docility of theſe Animals. — But in 
Lapland, Greenland, &c. were they ate wild, they attack 
a Man, hug him with their fore Paws againſt their Breaft 
till they ſqueeze him to Death, then devour him.—The 
Bears in Greenland are very large and White =eT] 
are ſaid to Sleep the moſt Part of the Winter in Moſſy 
Beds they make in deep Holes of the Rocks, and hide 
the Entrance with Branches and Bough: of Trees. 

Euphreſ. | believe I have never ſeen a'WoLr Cleonicus, 
pray what ſized Animal is it? I have heard of it often as 
à very ravengous Creature. | 

Cleon. It is a Beaſt of Prey found in all Parts of the 
World—the Size of a 4 Dog he is fo very voracious 
that he eats the Fleſh with the Skin, Hair, Bones, and all 
together, His Prey is every living Creature that falls in 
his Way, from the bom Tiger to the Dormouſe, but 
tame Cattle is the chiefeſt Part of his Food. —He is a 
very cunning Animal-—is ſometimes tamed when taken 
voung, and will then affociate with s—and lye 
his Mader as they do—it is ſaid to live thirteen or four-- 
teen Years—his natural Voice is a horrible Howling — 
his Eyes emit a frightful Glare in the Night—and is the 
greatelt Nuiſance in every Country but England, from 
whence they have been expelled for Ages paſt. 

Euphroſ. 1 am glad of that, Cleonicus, as I ſhould never 
have any Comfortif Hived in a Country abounding with 
1 ſay, have we no Beaſt of Prey in Eng- 
land * 


| lion. 
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hon. Oh, yes, many my Euprehne; to wit, the Fox, 
the Pole Cat, the Weaſel, the Staat, &c. of leſs note - but 
in reſpect of theſe, your Lambs, your Poultry, your 
Eggs, &c. are in much more danger than yourſelf 
upbrof, Theſe are but. petty, Felons, Cleonicus, and 
ſeldom ftrike Terror but into Lambs, Geeſe and Chickens ; 
they rob our Henroofts, tis true, and ſuck our Eggs, 
but I can forgive them all that, while they do not aſſail 
outfelves they muſt Iive as well as we. 
Cleen. I am pleaſed with your Humanity, my Eu- 
phrofyrie ; but why then do you ſet Gins and Traps to 
citch and deſtroy them 13 | | 
"Euphroſ. Nature has made it neceſlary, leſt we ſhould 
be over-run with them, and ſo deprived of theſe dainty 
Viands ourfelves.— There is another little miſchievous 
Animal, you call the Hedge- Hog, which, the Maids ſay; 
very often ſucks the Cows, as they lie on the Ground in 
the Field; if ſo they muſt be reckoned Beaſts of Prey, 
and ſubdued, elſe they would ſoon ruin our Dairies, and 
we ſbould have neither Milt, Butter nor Cheeſe, ig 
Con. What your Dairy-Maids tell you, is Fact, m 
Euphrofyne.—But this Animal is very rare; and it is fo 
well guarded by Nature againſt; all danger and attack by 
ſharp pointed Prickles all over the Body (except the Belly 
and Legs) that a Dog will be half a Day with a Bloody 
Noſe in Deftroying one of them ; for they roll themſelves 
up as round as a Cricket Ball, and till by long Baiting, 
they are obliged to expand themſelves, they cannot be 
killed. —One of thoſe curious Creatures I ſhall ſhew 
you. ere long, and though it be only the Skin fuffed, it 
will appear as natural as the Life.— But you know our 
Appointment, my Euphreſyne, and the Carriage is now at 
the Door, ſo what remains of this Subject we will defer 
to a future leiſure Hour, | 
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Cleonicus, | 5 TL 
fear ſuch a tedious Natration upon Britiſh Su | 
will tire your Patience my Edphrofyne 5 but it is fs 

prolifie a Field of Natural Philoſophy; that I cannot well 

avoid Prolixity. . Kb; a 

Euperoſ. I wiſh and hope you may not tire yourſelf 

firſt, Cleonicus.—When you find me weary in contem- 

plating the wonders of — ou may think me no 
longer a rational Being — Such Texts, ſuch Sermon, 
will admit of no yawning but in thoſe who were never 
deſigned for thinking. Therefore pleaſe to proceed, and 

1 ſhall be all attention. | | 
Cleon. You animate my Endravours much my Eupbro- 

ſyne ;—you may perhaps wonder that I have not yet ſaid 

any thing of our own Country, of the more conſpicuous 
and noble Sort of Beaſt - but you will recolle& that we 
began with Brafts of Prey, and we will now conclude with 

a few Reflections on thoſe who are in the, moſt Eminent 

Degree the Benefactors of Mankind, —1 _ with the 

HoksE, which is the moſt noble, generous, docile, ſtately 

Creature in the World, and adds more to the [onperial 

Dignity and Pomp, than the Diadem itſelf.— What can 

compare to the Prancing Steed, richly capariſoned, 

trained to War, foaming in the Field of Battle, and 
ruſhing on the Foe? — The Eaſtern Monarch mounted 
on the ſtately Horſe, is viewed in the higheſt Pitch of 

Glory! So univerſally uſeful is this Quadrupede, that it 

has been indulged" to evety Nation on Earth.—Nay, fo 

great are the very mental Faculties of this Animal that 
they exceed, in ſome Reſpects, any thing in the Human 
kind z for Inſtance, if a Man walks out twenty or _ 

es 
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Miles, over Heaths, Commons, Foreſts, Hills, &c. va- 
riouſly interſected with Croſs Roads, and returns again 
in the dark Night, it is a Hundred to One but he looſes 
his Way; but if he is on Horſe-back, he has nothing ta 
fear, for the Horſe will, if you give him the Reins, in- 
fallibly return by the ſame Way he went out, though he 
bad never been that Way before. 
. Pray, Cleonicus, does he this by Hiſtinct, or 
by a Faculty of ſeeing in the Dark ? 

Clean. Inflin# is a Sort of Occult Quality, my Eupbro- 
ne; every thing an Animal does, is done by the Power 
of the Senſes, or Faculties of the Mind. Now the latter 
muſt be the Caſe with the Horſe, who can diſcern no more 
than his Rider in the Dark, that I know of.— The Car 
is the only Creature celebrated for that Faculty —Puſs is 
as certain of her Prey by Night as by Day,—Not even 
the Lynx itſelf can vie with her in this Reſpect—I will 
not aſhrm a Cat can ſee without any Light, for there is no 
total Darkneſs known to try the Experiments withal, 

Eupbreſ. I have often wondered at the Ferocity of this 
little tame domeftic Tiger in ſeizing on the poor pil- 
ferinz Mouſe, —Alas, how wretched the State of Rats and 
Mice, who ever live in fear of their Lives ! and produce 

| no Benefit to Mankind.-Why then were they made, 
| Cleonicus ? 

| Cleon. Indeed my Euphroſyne, ſuch Queries are more 
than I can anſwer.— But you do not aſk the Reaſon why 
the Ox the Cow, the Sheep, or the Goat were made. Lou 
know the Roaſt Beef of Old England—your Dairies of 
Milk, Butter, and Cheeſe Curd-—and the Comforts of 
Molen Cloathing are Reaſons enough of their Exiſtence, — 
beſides the O« is a Begſ ef Labor, and deſigned for the Yoke, 
and as ſuch has been uſed by all Countries and in all 
Ages.—Even the 4/s itſelf, contemptible as it is, is a 
Beaſt of Burthen, and of great Benefit to the Poor by its 
labor, — As alſo the Rich, by its Milk, to nouriſh them 
in a Decline. 

Euphroſ. Why, in regard to Food, Cleonicus, Nature 

ſeems very indulgent, even to ſatiating the Voluptuous 
for of what W are ſuch Herds of Deer in every 


Country, 
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Country, but to furniſh Haunches of Veniſin to the Tables 


of Epicures ? | 

Cleen, Oh, my Eupbroſyne, beſides mere Luxury, the 
Butk and the Dee contribute largely towards the Neceſ- 
faries of Life; witneſs the wonderful branching Horns of 
the Stag to the Cutler, and their Skins to the Felt Mongers 
for Cloathing.— But there are two particular Sorts of 
Deer, that are ſtill more worthy of your Notice. 

Euphroſ. And, pray what are they Cleonicus ? 

Cleon. The One is called the Rein Deer, a moſt re- 
markable Inſtance of Providence in Beaſt of Draught, as it is 
a Native of.the frozen Zone and Climes adjacent, where 
Horſes can be of no Uſe, by Reaſon of deep Snow which 
covers the Earth, Rivers, and Lakes, the greateſt Part of 
the Year, as in Lapland, Norway, &c.— This Animal is 
the largeſt of the Stag Kind, having prodigious Antlers or 
Horns upon its Head, branched out in a wonderful 
Manner juſt above it, —Theſe Branches are fix, two of 
which bend forward over his Face, and four backwards, 
three on each Side; the longeſt equaling the Length of 
the Animal itſelf, —When the Laplanders go Journeys, 
they place themſelves in Sledges, made Boat-taſhioned, 
which being connected with the Deer, they take the Reins, 
bid the Beaſt go on, and 'tis incredible with what Ce- 
lerity he bounds away over extenſive Plains, Vallies, and 
Mountains of Snow, over Lakes, Rivers frozen, and covered 
with the ſame, to a great Depth. — The Maſter directs 
him with the Reins, and he will travel ſixty or ſeventy 
Miles in a Day—he is very tame and tractable - browſes 
chiefly on the Moſs which he finds by ſcraping away the 
Snow with his cloven Feet.—This uſeful Animal ſupplies 
thoſe wretched People with almoſt every Thing they want. 
His Fl: is their Food — His Ain or Fur furniſhes. 
every Garment from Head to F oot; and with his Sinetus 
they make Threads and ſmall Cords, to faſten the Boards 
of their Sledges, and many other Uſes. | 5 

Euphroſ. Well, this is a ſingular Proof of divine Con- 
ſultation and Providence in Behalf of thoſe who were 
doomed to theſe dreary abodes.— Now tell me, Cleonicus, 
what Sort of Deer the other is, you mentioned? 

Cleon. That is called the Musx- DEER, my Euphroſyne, 
and is without Horns ; and produces that precious Drug 

we 
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we call Muſe, ſo good againſt all Nervous Complaints, as 
Fits, Apoplexies, Madneſs, &c. Theſe Animals are wo 
in China, Tonquin, Tibet, Tartary, &c,—lt is contain 
in a Bag under the Belly, covered with fine Hair, about 
three Inches long and two wide—at the proper Time, they 
cut it off, tie up the Orifice very tight ; and being bought 
up by the Merchant, is ſent to all Parts of the World. — 
We tead alſo of an Oderiſerous Roe- Buct, and a Muſt- Bear, 
but I imagine they are all the'ſame Animal, as yet im- 
perſectly known. | 

Eupbroſ. J have a Box, Cleonicus, which about ſeven 
Years ago had Muſk in it, and you'd be ſurprized to find 
how ſtrong it ſmells of it ſtill.— But now you mention 
Animal Perfumes, pray what Kind of Creature is that 
called the C:vet-Cat ? by its Name it ſhould be that which 
produces Ctvet, a Perfume ſo well known to the Beau- 
monde, © | | 

» Clean. It is fo my Eupbroſyne ;. but it is made more like 
a Fox or Dog than a Cat ;—it is a ſpotted Animal, about 
twenty-four Inches from Head to Tail. —Both Male 
and Female have a Civet Bag in the hinder Part of the 
Body, but that of the Male is much the largeſt.— This 
Pouch is ſomewhat like that containing a Subſtance like 
Tallow in the Badger ;—indeed the Civet-Cat and Badger 
are ſo much alike, as to be reckoned of the ſame Species. 
—As to Cvit, it has now but very little Reputation as a 
Medicine. | 
Euphreſ. What other Medicinal Animals are there of 
Note, Cleonicus? 

Chon, One in particular, my Euphroſyne, remarkable 
not only for a molt Sovereign Remedy it affords: us, but 
* — many other Acccunts.— We call it the Braves, 
about the Size of a Dog, with the Fore-Feet divided into 
ſeparate Claws like a Dog's; but his hind Feet are webbed 
like thoſe of a Gooſe, for ſwimming—for it is in ſome 
Meafure an Amphibious Creature—and his Tail is of a 
fiſhy Nature, with real Scales of a hexagonal, or fix ſided 
Figure.— There are in different Parts of the World, 
different Kinds of Beavers—but thoſe of North America 
are beſt known to us.— The Skins of this Animal make 
the moſt conſiderable Article in the Fur Trade carried on 


by 
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by the Hudſon's Bay Company.— The Caftor, for whic 
this Creature is ſo much celebrated, is a Sort of Glan 
contained in proper Tunics or Pouches in or near the 
 Grein of the Animal;=The Fleſh is eſteemed a delicate 
Food; but the Tail the greateſt Dainty of all. 
=" ug. I have heard a ſtrange Report of Beavers 
building Houſes by the Sides of Lakes and Rivers foi 
their Winter Habitations ; is this really Fact, Cleonicus 2” 
Cleon. You may depend upon it for a certain Truth, 
my NN hey not only build Houſes, but the 
proceed in ſuch Work to a geometrical Exactneſs.— One 
of their Houſes was meaſured, forty Feet in Diameter, 
and one hundred and twenty in Circumference, for they 
are preciſely round, —It was eight Feet above Water 
with an Oval Dome at the Top.—lt ſtood on the Edge 
of a Creek, with a Trench dug round, nine Feet wide, 
and eighteen in Length—ſo the Houſe was ſurrounde 
with Water, toward the Opening of the Creek, and lett 
dry next the Shoar.— Two thirds of the Structure was 
out of the Water, in the upper Part of which each Beaver 
was allotted a Place ftrewed with Leaves to lie upon. — 
There was a Paſlage below to the Water for Bathin 
fiſhing, and other Gee are ſo cleanly hat 
no File was ever ſeen in their Houfes.—A Houſe. in 
genera] will hold eight or ten or twelve Beavers, and ſome 
are much larger. * 8 
Eupbroſ. A wonderful Relation, this ! pray Cleonicus 
can you give me any Idea of the Manner in which they 
build their Houſes ? | EL 
Cleon. Towards the End of the Summer they aſl; 05 
together in Multitudes for this Purpoſe—then in detached 
Parties, they go to cutting down Trees, by Nawing 
them round at the Bottom with their Strong and Shay 
Teeth, till they fall to the Ground—then again ſevering 
the Body from the Boughs, they roll it to the Place 1 - 
tended, with their Fore Feet or Pads Here they lay ſe- 
vera} of them together for 'a Foundation—Then loading 
their broad Tails with Lumps of Earth, Clay, &c. they. 
draw it home, and nicely ſpread it all over the Trunks of 
the Trees:—Upon this Earth they place another LE 
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of Trees—then another of Earth over that; and ſo on, 
till they have finiſhed the Ground Work.— Then they 
fabricate the Wall, by. ſetting Jong Poles, in a Circular 
Form all round the * (ok. bt which they interwreath 
with Boughs and Twies of Trees—and then plaiſter up 
the whole with large Quantities of Clay, Stones, Sticks, 
&c. ſo ingeniouſly, that not a Breath of Air can paſs 
through. — The Trees they uſe for Building, as alſo the 
Bark and Leaves for Food, are moſtly of the Poplar 
Euphreſ. Well, Cleonicus, the Man may talk of his 


Chien Savans where he will, I am ſure (by what you ay) 


the Beaver is by much the greateſt Connoiſſeur of 
two. > 

Chon. But if the Beaver excells the Dog in one Thing, 
the Dog excells him in another. For what Animal in the 
World beſides the Dog, my Euphreſyne, could follow his 
Maſter by the Scent through Crouds of People at a Fair, 
and find him at a Houſe a Mile beyond? Yet the Expe · 
riment has been actually tried, and the Fact evinced. 

Euphroſ. But, Cleonicus, before we leave the Subject of 
Furs, which make fo rich and beautiful an Addition to 
the Articles of Dreſs and Furniture, both to the Ladies 
and Gentlemen, be ſo good as to tell me, in a Word, 
whence they come, and from what Animals ? i 

Clean. They come from all Parts of the World, my 
Euphroſyne, and from moſt of the Quadruped Tribe 
from the Leopard and Tyger to the Rabbit and Cat. — And 


every Fur not naturally variegated with beautiful Colours, 
| Spots and Stripes can be made to appear ſo oy the Furrier's 


Art.—The ERMINE is a Sort of White Weazel, but you 
admire its beautiful Fur, which adds much to the Luxu 
of Dreſs. —The SABLE of Siberia, is an Animal of the Size 
of a Cat, but its Hair ſo fine, that the Skin (though all 
of one Colour, a dark Brown) is more prized than that of 
any other; particularly the Tail which are ſold at an im- 
moderate Price.— But fee, my Euphroſyne, your favorite 
b has juſt now brought in a Mouſe ! 

Eupbroſ. O Lud, Cleanicus ! where is it ?—do take it 
away, for Goodneſs Sake, — 

Clion, 
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Clou. Don't let a dead Mouſe frighten you out of 
your Witts, my Euphroſyne, to the Diſgrace of all your 
hiloſophy.— It luckily gives me Occaton to obſerve to 
you, that the Fur of a Mouſe can ſhew a more ſingular 
and beautiful Contſtruct on of the Hair, than is to be 
found in that of any other Animal to convince you of 
this, I have placed a little under the Microſcope, pray 
view it. W097 1 2 ee | E 
Euphroſ. A beautiful Sight indeed, how curiouſly the 
Hairs are variegated through their whole Length, with 
light and dark Parts alternately they are quite beſpeckled 
therewith — What can be the Purpoſe or End of ſuch 
hidden Beauties in the Hair of a Mouſe, Cleonicu s 
Cleon. Vou may aſk ten thouſand ſuch Queſtions, my 
Euphraſyne, before you find an Oedipus to explain them to 
your Satisfaction. PoE ſays, whatever it, is right, he- 
ther you underſtand it or not -I ſhall conclude this 
Speculation on Brute Nature, with the following Lines 
of that admirable Poet. Pf, 2 


Nature to theſe, without Profufion kind, 
The proper Organs, proper Powers afſign'd; 
Each ſeeming Want compenſated of caurſe. 
Here with Degrees of 2 here with Force; 
Al in exadt proportion to the State: 
Nothing to add, and nothing to abate, + , 
Each Beaſt, each Inſect, happy in its own: | __ _ 
I Heav'n unkind to Man, and Man alone? | 


181 


DIALOGUE vi. 


Concerning INSECTS: Of their NArux x, 
| Kinvps and SyEciEs; and their HEADS» 
_ Eves, Wixcs, LeGs, PRoBosers, S. 


Cleonicus. N 1.01 

1 Kuow the general Prejudices, and even Averſion, which 

Mankind have to Creatures under the Denomination 
Vox. III. * 
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of [NSEcCTs and REPTILES, but I confider my Euphroſyne 
as an Exception to the general Rule, as I know that is 
founded in groſs Ignorance; and you, my dear Siſter, 
have been better bred. ———— 

Eupbreſ. Notwithſtanding your Compliments, Cleonicus, 
and the amazing Beauty of many of theſe Creatures, yet 
I muſt needs own, that I am very much terriſied with the 
Sight of ſome of them, and others I would not touch fox 
the World —ſo little does Reaſon, and all my Philoſophy 
avail me. | 

Cleon. Before we have done with our Survey of the 
Inſe#t Tribes, my Euphroſyne, you will readily ſubſcribe to 
the ſentiments of the great Naturalift PIIx V, who ſays, 
we admire the turrigerous Shoulders of Elephants, the Necks 
of Bulls, the Rapine of Tigers, the Manes of Lions, when 
notwithNlanding Nature is never more compleatly ſeen than in 
the ſmalleſt Parts of ber Mor tmanſbip. | 

Euphroſ. Common Reaſon convinces me of the Truth 
of his judicious Reflection, Cleonicus; as he that makes a 
Landau with Six Horſes drawn by a Flea, is much more 
admired for his Art, than a common Coach- Maker. 

Cleon, I ſee you have a very juſt Conception of the 
Matter, my Euphroſyne ; therefore ſhall, with the greateſt 
Pleaſure proceed to a fummary Review of the Nature, 
Forms, Parts, Generation and Transformation, of this 
variable Tribe of Animals.—And (1.) As to its Nature, 
it is an ANIMAL, or a Creature in which is the Breath of 
Life.—(2.) It bas Animal Motion, in a much ſuperior 
Degree than Ynadrupedes.—(3.) Inſects have Animal 
Senſes, and Senſations of Pleaſure and Pain;—(4.)- They 
have a Mind, and Mental Faculties, in an amazing Per- 
fection, many of them.— (5.) The Limos, Fonts, and 
Articulations are aſtoniſhing in every Species. — 6.) The 
Circulation of Blood, and all other Fluids (ſecreted by 
proper Glands) through Nerves, Arteries, Veins, Latteals, 
Lympbhatics, &c, beyond all Conception minute, and in- 
viſible by the greateſt Magnifying Powers. —(7.) The 
tranſcendent finery aud Beauty of the Parts of many of them, 
as we ſhall by aud by ſee. | 

Eupbroſ. Well, you have faid enough already, Cleonicus, 
to excite in the Mind of any Perſon a magnificent Idea 
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of the Divine Structure of theſe deſpicable Creatures, as 
they are uſually deemed. But what does the Name Inſet 
literally import ? 
Cleon. To inſet is to divide, or cut aſunder, and theſe 
Creatures are ſo called, my Euphroſyne, becauſe their Bo- 
dies ſeem, as it were, inſected or divided in different Parts, 
generally three, viz. (1.) The HEaD.—(2.) The Tberar 
or ofa) The Abdomen, or Belly. Each of theſe 
has its proper nga and Veſſels (as in Quadrupedes) for 
carrying on the Animal Oecanamy. | 
Eupbreſ. This is evident at firſt Sight in the Bee, the 
Waſp, the Fleh Fly, &c. But in what Order do you claſs 
theſe Inſects Cleonicus ? 16.4 
Cleon. I aſſure you, my Eupbroſyne, the FaluLy of 
IvsECTs is fo extremely numerous, and ſo anomalous at 
the ſame time, that the Naturaliſis haye always been 
puzzled to find any proper Method of claſſing- them; for 
they change and vary not only their Form, but their 
very Nature. The ſame Animal that is now an Inſed, is, 
by and by, a mere Reptile, —and after that, neither Inſett 
nor Reptile nor indeed ſcarcely an Animal at all, in 
Appearance. Some Inſects are Aguatic as well as Ter- 
reſtrial, and change from one to the othet.— In ſhort there 
is no End of enumerating the Differences, and various 
Changes they undergo. den 
Euphroſ. "Thee, Cleonicus, you will not perplex either 
yourſelf, or me, with minute Particulars that are merely 
of a phyſical Nature, but only thoſe which convey a more 
conſpicous firiking Idea of theſe Animals in general - that 
will ſuffice ſor me. r 
Cleon. Well then, my Euphroſyne, you muſt know that 
a principal ſingularity in Inſects is, that their Eves are 
all fixed in their Heads, and not moveable, as in Quadru- 
pedes, Birds, Fiſhes, Serpents, and all other Animals. 
Euphreſ. You ſeem to imply that Inſects have mire 
Eyes than two, Cleonicus. | ' 
Clean. All Species of winged Inſects have but two, but 
all the different Sorts of Spiders have more, ſome four 
ſome /, ſome eight, as we ſhall ſee hereafter, when we 
examine them more nicely. 5 | 
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Euphreſ. O, Clionicus ! I'll take your Word for any 
Thing you have to ſay about Spiders, without ocular De- 
monſtration. | 

Cleen. Why ſhould thoſe ingenious and innocent Crea- 
tures ſtrike you with ſo much Terror, my Euphroſyne ?— 


But to proceed, ſince the 1 N of Inſects are fixed, they 


are ſuppoſed not to fee Objects very near them, and there- 
fore Nature has wiſely contrived for them what we call 
their Autennæ or Feelers, which are ſeated in the fore part 
of the Head, and in moſt Species, they are ſo finely arti- 


culated, and minutely jointed through their whole Length, 
that they can be moved inſtantaneouſly in all Directions, 


to feel out every Sort of Object that may be near them all 

around. | 
Euphreſ. I fancy you mean thoſe fine ſlender Parts, like 

moveable Horns, which we ſee in the Heads of Butterflies; 


do vou not, Cleonicus ? 


Cleon. I do, my Eupbroſyne ; thoſe of the Butter fly 


are the moſt delicate and confpicuous of all others; and 
their Structure the moſt ſingular they confiſt of about 
twenty five Joints - they are covered with fine mealy 
-Duſt—have each of them at the End a protuberant or 
- bulbous Part, that contains a clear Liquor, which I ſup- 
poſe, renders the Senſation of Feeling the molt exquiſite, 


Euphreſ. T imagine thoſe curious Bruſhes I obſerve on 


the Heads of Gnats of moſt Sorts, are deſtined for the ſame 


Purpoſe, Cleonicus ? | | 

Clean. They are, my Euphroſyne, only of a different 
Form.—Nature is infinitely variable in her Means for 
effecting the ſame Thing,—In the common Chaſer, 
theſe Antenne are lamellated, or conſiſt each of long thin 


Plates ſet together upon one common Stem, which they 


can expand and contract, as you do your Fan.—In 
Fleſh Flies, and common Flies, they are not ſo diſcernable, 


being ſhort and pointed.—in ſome Scarabs or Bpetles 


they are enormouſly long; as in the Capricorn Scarab, or 


- Goat Beetle, in ſome of which, the Horns or Feelers are 
more than three times the Length of the Body. 


Eupbrof. Pray, Cleonicus, what Number of Legs have 
Inſects? Jobſerve in Bees, Flies, |Gnats, Cc. always Six. 


Glen. All winged Inſects, without Exception, have 


that Number; but all the Spider Kind have eight Feet or 
Legs 
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Legs.—Indeed a Spider is hardly to be reckoned a proper 
Inſef ; as it bas no Feelers, no Wings; more Eyes, and 
more Legs; and their Heads join the Bodies. | 
Euphroſ. How many Wings have Inſects in genera', 
Cleonicus, ? rb | 
Cleon. Some have two tranſparent membraneous Wings, 
finely ſet with ſmall hairs or Briſtles over the Surface, and 
fringed therewith all round the Edges ; as you ſee in com- 
mon Fiaſb Flies, &c. in your Microſcope.— Others have 
four membraneous Wings, two large and two ſmall.— 
All the Beetle Kind have two pellucid Wings, moſt cu- 
riouſly folded up, and ſ. cured under two hard opake Caſes. 
or Wings on either Side, called Ehtra.— Many Tribes 
of Inſects have no Wings at all, as Spiders, molt Ants, 
Earwigs, &c. indeed the latter have ſomething like Half- 
Wings, but they are never uſed in flying. —Laſtly, ail of 
the Butterfly Kind have four membtaneous Wings, but 
made opale by a fine mealy Duſt, which comes off upon 
the Touch. u 
Euphreſ. This I have often experienced, Cleonicus, as 
alſo in Moths ; but now it occurs to me, pray what dif- 
ference do Naturaliſts obſerve between Butterflies aud 
Moths ? 111 
Cleon They obſerve no more than you do yourſelf, my 
Euphreſyne; they call the Meth a nefturnal Butterfly, as it 
ſhews itſelf very little in the Day, but moſtly in the Even- 
ing, and Twilight of the Summer Nighis. | 
 E£Euphrofe. Is there any other difference in the Wings of 
Inſects, Cleenicus f | 
Cleon, Yes, a very conſiderable one in the Wings of 
Moths ; for ſome Species of them have plumed Wings, or 
ſuch as conſiſt of Feathers; and each Feather has its Plu- 


nage, as thoſe of Birds, —And ſince they fly with feather'd 


Wings, they may be efteemed a Connection ot the two 
Genriuſes of Inſecis and Birds. | ; 
Euphreſ. Fray, Cleonicus, what am I to underſland by 

the Moths” getting into our Cloaths, and eating them ? 
Cleon, I'll tell you, my Euphroſyne ; whilſt the Papilio 
or Butterfly lays it's Eggs on the Leaves of Vegetables, 
the Phalena, or Moth (being often within eur Hants) 
does naturally ſeek Woolen Stuffs, old Cloaths, &. to 
depoſit her Eggs in; where after a proper Time, they are 
D 3 hatched 
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hatched into Vermicules or maggots, which make to them- 
ſelves ſmall Caſes (Thece) with Holes to put out their Heads; 
and in this State they eat their Way about in the Cloth, 
till they fill itfull of Holes and ſpoil it, 

Euphroſ. IJ had no more ſenſe than to think it was the 
Moth itſelf that eat the Cloaths. 

Cleon. You might think ſo, my Euphroſyne, and yet find 
yourſelf in very ſenſible Company.—But fo great was 
your Miſtake, that, in general, after the Moth has laid 
it's Eggs, it never eats any thing at all, but dies directly, 
This you may at any Time obſerve in the Moth of the 
Sb. Mom. 

Eupbroſ. T have often viewed that mealy Duſt which 
cover the Wings of Moths and Butterflies, in my Micro- 
ſcope, and I find them larger than I „ Syary uni- 
formly ſhaped—neatly inſerted, in the Membrane of the 
Wing, in rows. —I ſee alſo that the Spots, and different 
Colours of the Parts of the Wings, all ariſe from the 
Colours of theſe little Particles (or Batteaus as I may call 
them)—and what I have often wondered at, is, that I 
have ſeen in them all Colours, and Dyes, except Green 
and Blue, Cleonicus, pray what can be the Reaſon of 
that? 

Cleon. Your Obſervation in general is true, my Euphro- 
ne; Nature has bedecked this favourite Inſect with all 
the Pride of Colours and Dyes, as well as the richeſt Em- 
broidery about the Wings, and the Head, —But ſome Co- 
lours, like ſome Vegetables, are the Produce only of 
warm Climates, where theſe two Colours, Blue and Green 
are ſtronger and more brilliant than any others. — Indeed, 
an Indian Papilis is an Inſtance of the moſt perfect Art of 
Colouring that even Divinity itſelf can produce. —I ſhall 
place under the Microſcope a Piece of a Wing of one of 
thoſe foreign Butterflies for your Inſpection — but view it firſt 
with the naked Eye. 

Euphroſ. A moſt lovely Blue, indeed, I never ſaw any- 
thing to equal it, Cleonicus ; what is Ultramarine to this! 
What are the Tyrian Dyes compared to this Cerulean, I 
might ſay, c/leſtial Colouring ? | 

Clion. I ſhall now place it before the Glaſs, in the 


Opake Microſcope, where you will fee it in great Perfec- 


tion 2 
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2 my Eupbroſyne. there take it, and hold it up to the 
igt. Pk 
Knpbroſ I will.—Good Heavens, how noble a View is 
here! J ſee the Colour is wholly in the Batteaus, for 
where they are rubbed off, the Membrane of the Wing 
appears a fine golden Ground. —I obſerve ſome of the 

atteaus are more intenſely Blue than others. —Alſo, 
that each Batteau is itſelf covered with a ſort. of Duſt 
which heightens the Azure, very much—and in different te- 
flections of Light, I ſee different Hues and Purple Shades, 
as uſual in our fineſt Satins. | 

Cleon. I will now give you an Inſtance of a Green Co- 
lour in the Wing of another exotic Butterfly, my Eupbro- 
/yne, which hold up to the Light as before. 7, 

Euphraſ. 1 do.! ſee the Green Batteaus, ſure enough 
but they are but here and there one, feathered, as it 
were, over the Surface of the Wing—:Hheſe are a Green 
truly, in ſome, a little inclining to Yellow, but intenſel 
bright in all. —I ſee now the Reaſon why it A | 
beautifully ſpeckled to the naked Eye,—T likewiſe obſerve 
each Batteau conſiſts of nine or ten ſtrait Lines or Fila- 
ments, which give it a very pretty Appearance.—The 
whole is a wonderful Sample of divine Power, Wiſdom, 
and Deſign. | 

Cleon. And ſo is every Thing, my Eupbroſyne, when 
well conſidered, Another Part in this fine Creature will 
aſtoniſi you. 

Euphroſ. O, pray ſhew me that, Cleonicus ? 

Cleon, Firſt view the Head of the Papilio, my Euphre- 
ne, and there you obſerve about each Eye a round thin 
Bruſh of Hairs, with ſomething that appears Brown at 
= Bottom between them,—— Look at it with the bare 

e. | 
ka I do: I fee ſomething of a roundiſh Form, 
but cannot tell what, Cleonicus. | 

Cleon. I'II ſhew you what it is inftantly, my Euphro- ' 
ne; firſt, | ſeparate the Head from the Body—then with 
the Point of this Penknife paſſed between the two briſtly 
Rufts, I take out that round Thing you ſaw in part 
Behold now the whole of it upon the Glaſs. 

4 Euphrof. 
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Euphbrof. 1 ſee it Cleonicus ; it ſeems to me like an Eel 
coiled round and round, when ſkewered for broiling,—I 
2 tell ſix rounds in it.—Pray what do you call this 
1 art ? | 
1 | Cleon. It is called the Probeſcis, or, Trunk of the But- 
4 teifly, my Eupbroſyne; and tho' you now ſee it coiled up 
+ in a ſmall! Compaſs, yet when it is to be uſed, the Fly has 
the Faculty of extending it out into a right Line, and of 

incurrating it in an any Pee required by this Means 
it can readily put it down into the Honey Cups of 
Flowers, and extract their embrofial Sweets ; for Flies, 
like fabled Deities, live on nothing elſe, 
Eupbreſ. Now you mention that, Cleonicus, I recollect 
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7 that 1 have ſeen Butterflies often do this. —T hat Trunk 
* ſeems to the naked Eye as fine as a Hair; but in the Glaſs, 
F it appears as large as a middle ſized Eel—ard much of 
| | the ſame Colour, except at the End, where it appears 
1 Yeilowiſh—but I think it appears alſo double at the End, 
. d pray is it really ſo? 
F i Cleen. It is not only double at the End, my Eupbroſyne, 
l ? but through it's whole Length - and tho* the Creature has 
. : a Power of uniting. both Parts very firmly, when it uſes 
_ : it, yet it can alſo divide it at the End, when collecting 
10 : it's Food from the Flower—and both Parts ſeem to be 
1 tubular, or hollow, for conveying it to the Head - for 
1 there appears in Papilios no other Mouth but this fine 
i Spear or Trunk.—T his Part varies greatly in its Form and 


Size in the different Species of Flies, according to their 
various Modes of collecting and taking in their Food, — 
The common Flies upon your Tea Table, will afford a 
moſt wonderful and diverting Inſtance of this Kind, if 
you view them nidbling the Particles of Sugar, with the 
ExG1scoPe, I ſome Time ago gave you for viewing near 


Objects, at thoſe in the Room, Garden, &c. 
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DIALOGUE VI. 


The SURVEY of IN SEC TS continued. Of the 
ELEPHANT-BEETLE; the RH1NOCEROS-BEETLE; 
the STAG-BEETLE; BUTTERFLY; GRILLO» 

' TALPA; GRASSHOPPER and LocusT; Muſk and 
Spaniſh FLIESͤH; the Curculio, or imperial Braſilian 
SCARAB. 


Euphroſyne. 

F all the Species of Inſects, I ſhould be glad to be 
2 informed, Cleonicus, which you find to be the 
largeſt ? 

Cleon. If you mean with reſpect to the Bach, my Eu- 
phroſyne, the Jargeſt yet known are the SCARABs, which 
come from abroad; among-theſe are, the ELETHAN T- 
BEETLE, ſaid to be largeſt of all; from Surinam, the 
River Oroonoko, and other Parts of South America—it is 
of a Black Colour, covered with a hard ſhell-like Sub- 
ſtance four Inches in Length, two Inches and a Half 
wide—the Proþeſcrs, or Trunk, is moveable at its inſer- 
tion in the Head; is an Inch and Quarter long, and ter- 
minates in two Points but not perforated—it has two 
Horns, three Quarters of an Inch long, immoveably 
fixed, one on each Side of the Trunk,—it flies with great 
Force, and extent of Wings.—-Befides this, there is 
another, nearly of the ſame Size, called the RHINoctRos- 
BeeTLE, whoſe Trunk turns up, but has no Fork at the 
End, which is here a ſharp Point—The largeſt of this 
Sort come from India, though there are ſome in Europe 
ow reſembling a Rhinoceros in the Horn, but not ſa 

ig · 

e J really ſhould be afraid to ſtir out of Doors 
of an Evening, if I were to live in a Country where ſuch 
winged Monſters would be apt to worry me—for Lie- 


member 
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member, Cleenicus, when I have ſometimes ſpent a ſum- 
mer's Evening in the Country, how I have been terrified 
with the Appearance, and now and then with a Strate, 
from thoſe they called a BUCK or STAG BEETLE, though 
they were nothing like the bigneſs of the others you men- 
tion. | 

Clean. Indeed, my Euphroſyne, the Stag-Beetle is a 
formidable Figure, when it is not upon the Wing, but 
much more ſo, when it is—their two Horns branched like 
thoſe of a Stag are more than an Inch, or Inch and Half 
long, when full grown—at the End of theſe are Nippers 
like Lobfter's Claws almoſt, with which it can pinch and 
lay hold of any thing.—Beſides theſe, there are man 
others of this Species, with ſtrong Horns, but of leſs 
Size. | 

Euphroſ. Theſe large Inſects you have mentioned are 
all of the Beetle Sort, Cleonicus ; but pray, are there not 
very large Butterflies alſo from abroad? 

Clean. The largeſt I have ſeen, has the Tips of its 
Wings,” when fully expanded, at eight Inches Diſtance 
Il think we have none near ſo large in England. —T he 
hotteſt Countries produce the largeſt, as well as the fineſt 
coloured Animals in general. | 

Euphreſ. But pray, Cleonicus, which do you eſteem the 
largeſt of the Engliſh Inſects ? - 

Cleon. It is faid, the GRILLO-TALPA, or Mol- 
CRICKET-IS the largeſt InſeQ in theſe Parts of the World, 
if it may be fairly called an Inſect. 

Euphroſ. Why do you put in that proviſo, Cleonicus ? 

Cleon. | will lay before you the Animal itſelf, my Eu- 
phrefyne, and then you will ſoon fee the Reaſon of that 

uery. | | 

Eupbroſ. Good Heavens] Cleonicus, what Creature have 
you got here? I have never ſeen any Thing like it before 
—[t appears in the hind-Parts like an Inſect with ſhort 
Wings, and Rings round its Body, like a Waſp or Bee 
but on the fore Part I icarce know what to make of it. 
It has a large and ſtrong Caſe, or Caat ef Mailover its Shoul- 
ders. lt has fix Feet indeed, but only four of them like 
thoſe of an Inſect.— The other two fore Feet, have ſome- 
what like J highs, Legs, and Paws, with Claws ſomewhat 
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like thoſe of a Mole, which I have often viewed with amaze- 
ment, to ſee how wonderfully Nature has adapted eve 
Part of Animals to their particular Way of Lite. | 

Cleon. You are quite right in your Obſervations, my Eu- 
phroſyne ; Nature has given this equivocal Animal, the two 
fore Feet of a Mole (in Latin Talpa) and partly its Way of 
Life, for it is a ſubterraneous Creature for the moſt Part, 
living chiefly under Ground; and therefore its palmated 
fore Feet ſerve for the ſame Purpoſe as to the Mole, viz. to 
dig Holes in the Earth, which it does with ſurpriging force, 
agility and celerity—by this Means as ſoon as any — 
is apprehended, it immediately buries itſelf under Ground, 
quite out of reach from the En-my.—As to the four 
hinder Legs, if you remember thoſe of a Graſshopper, 
(in Latin Gryllus) you will perceive in theſe a great like- 
neſs to them, 

Euphroſ. J have often admired the hinder Legs, of a 
Grafshopper, as formed on Purpoſe for leaping with 
great Strength—have taken great Delight in viewing their 

culiar Mode of Motion, as I have walked on a Summer's 
Day through Fields of new-mowen Graſs. —[ now clear- 
Iv ſee the Reaſon of it's Name of Mole-Crictet, for a 
Cricket I know is only a domeſtic Graſibopper, which Na- 
ture has fitted to our . ire- places, as it has Stuailotus to the 
Tops of our Chimneys —and pray, Cleonicus, is not this 
Creature another moſt evident Connection of the Quad- 
rupede, and Inſet Kinds? F 

Cleon, moſt undoubtedly, my Eupbroſyne; and they 
who can't ſee the peculiar Deſign ot Providence in the 
2 of this ſingular Animal, have very little Ad- 
vantage of Eye-/ight, indeed! And I queſtion if they can 
Reaſon ſo well as the Gryllo-Talpa itſelf.— Tis a melan- 
choly Thing to obſerve with what ſeeming inſenſibility we 
regard the moſt firiting Proofs of the Divinity, at the ſame 
Time that we moſt vioJently contend for its Exiſtence by 
ſuch falacious "Topics as prove nothing at all. 

Euphroſ. Too often true, Cleonicus. - But now we are 
upon the Subject of Graſshoppers, pray tell me why 4 meet 
with one ſometimes, which is many times larger than the 
reſt—1 ſuppoſe 1 have ſeen them an Inch and Half long, 
and as big as my little Finger. 

Cleon. 
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Cleon. Theſe are properly the great Green LocusrT; 
for Locuſt, Graſabapper and Cricket are _ different Or- 
ders of the ſame Species of Inſects.— Theſe Green Locuſſs 
are produced in ſome European Countries in ſuch Num- 
ders, that they devour all their Herbage and Corn; for 
they are a very voracious Animal. But in foreign Coun- 
tries they are much larger yet, and of a Brown Colour 
in ſuch ſwarms as darken the Sky—and when they light 
upon the Earth, they ſpread deſolation all around by their 
rapacious Jaws.—On this Account they are upon Record 
as one of the Plagues of Egypt. ——In the Eaſtern Coun- 
tries they are 1 eſteemed the Inſtrument of divine 
Vengeance for puniſhing ſinful Nations. Not many 
Years ago a terrible Hoſt of them made a deſcent upon 
England, and made great Devaſtations in many Places— 
and ſome think we have Reaſon to expect the ſame Scourge 
again ſoon, 

Euphroſ. Oh, prey don't go to propheſying, Cleonicus— 
J pray God to avert ſuch Judgement in my Time! Pray 
let us call a new Cauſe, You will pleaſe to let me 
know if the hot Climates do not inhance the Beauties and 
Colours of Scarabs, as well as thoſe of Butterflies. 

Cleon. You will ſoon be convinced it does, my Eufhro- 
ſyne, and perhaps in a higher Degree—for though we 
have many in England, and in all Parts of Europe, that 
are extremely fine and highly ornamented in every Part, 
with the richeſt Colours and Hues; and curious Work- 
manſhip in every Part of their Bodies, Wings, Legs and 
Feet. Witneſs the Musx FLy, with it's long and 
finely jointed Feelers—it's curious and variouſly coloured 
Head, and Back, and Wings, &c.—with Legs and Feet, 
in their Fabrication, equally remarkable, 

Euphreſ. Pray, are not the Span. ſh Flies reckoned among 
the more curious Sorts of InſeQs ? 

Cleon. They are fo, upon two Accounts, my Euphroſyne, 
for firit they pleaſe the Eye by their beautiful Form and 
Colours, eſpecially when viewed by the Opate MEGAaLa- 
$coPE—and ſecondly, they give you as much Pain, by their 
cauſtic Salts, when applied to your Fleſh in Blifters, — So 
th-t Cantharides are an Order of Injeas that are of the 
greateſt Service to Mankind, as they often fave our Lives, 


Euphroſ. 


| 


— 
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Luphraſ. 1 remember when I was viewing that Depart- 
ment of the Britiſh Muſeum, where InsEcTs are depo- 
ſited, I ſaw innumerable Inſtances of thoſe moſt ſtrikin 
Forms and variegated Beauties of Creation. But what 
wondered at, Cleonicus, was, that many of the fineſt of 
thoſe gaudy Objes, they told me were aQually Natives of 
the Britiſb Iſlands. 77 

Cleon. We certainly have many that make a glorious 
Appearance, and are richly ornamented in their ſeveral 
Parts, but they are not frequently to be met with, my 
Euphbroſyne ; I ſhall take you, one of theſe Days, to the 
Private Muſeum of a Member of the Aurelian Soctxrv, 
where you will obſerve an amazing Variety of the fineſt 
Butterflies, Maths, and Inſects, all of our own Growth, 
that you can ever expect to ſee on this Side the In- 
dies. 7 

Euphreſ. In that you will infinitely oblige me, Cleonicus, 
—But I obſerve ſtill, that if I will go to the [naves, I ma 
there find much finer Inſects.—Pray what are the higheſt 
finiſhed Pieces in the Iaſect Creation, that you have ſeen 
brought from thoſe Parts ? | | 

Cleon. We have always had very fine Inſects from thoſe 
hot Countries ;—But lately, the fineſt of all that the 
Indies, or the World, can produce —l have been favoured 
with a Preſent of One from a /:/t-India Merchant, who 
brought it from the Brazi/s.—This is the Creature, my 
Euphroſyne —could you wiſh to fee a finer? F it 

Eupbroſ. The Sight of it is aftoniſhing ! Silence only 
can expreſs my Wonder ! What is it infinite Power 
and Wiſdom cannot do? Sure this Creature proves the 
Ex1STENCE of a Gov, beyond any Thing in Nature 
beſides. We may find Words to defcribe the Glories 
diſplayed in the other Parts of the Creation.—But I think, 


. Cleonicus, in this one Inſtance, they are utterly” inet- 
fable ! gf P's 


Cleon. I know it would throw you into Raptures, at 
firſt Sight, my Euphreſine, as it appears to be ſet all over 
with Diamonds. Nothing in the Regalia of the Tower, 
is one hundredth Part io glorious and reſplendent.— 


have contrived a Piece of Machinery, with a large po- 
liſhed 
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liſhed concave Speculum, on Purpoſe toſhew you the whole 
Body of this wondrous Fly at once, at a pleafing Diſtance, 
and largely magnified, — F here, look through that Hole, 
my Euphroſyne. 

Euphroſ. I will, Cleonicus, —W hat a Heavenly View is 
this ! If ] had not known it was an InſeR, I ſhould have 
thought I had ſeen an Argel in that Form. What num- 
berleſs brilliant Embo//ments are here all over the Surface 
of the Wings, the Head, the Legs, &c !—ſure they are 
compoſed of ſomething analogous to Rubies, Emeralds, 
Sapphires, Chryſolites, and other Gems of the brighteſt 
Luſtre. It ſeems five or fix Feet long—but pray Cleonicus, 
let me have a cloſer and more critical Inſpection of this 


matchleſs Finery. 


Cleon. You ſhall have your Deſire ſatisfied in the ut- 
moſt Degree, my Euphroſyne.— have contrived a Tam- 
bour Explorater, which will give you a nearer and more 


perfect View of it, but only in Part;—it takes in the 
View of one whole Wing—behold its tranſcendent beau- 


ties. 


Euphroſ. O, wonderful View indeed! why I now ſee 
the ſeveral Parts of which each Gem (in common Ap— 
pearance) is compoſed.— There is a great Number of 
ſhining Particles in every brilliant Stud. — They are a 
little like the Form of thoſe bright Batteaus I ſaw in the 
Indian Butterflies Wing. -In them the Colour was the 
ſame throughout, but in theſe I ſee a Variety of Tinges 
in the ſame Batteau; and no two alike neither.— Well, 
but let me ſee them ſtill more magnified, Cleonicus. 

Cleon. You ſhall my Eupbroſyne,—for which Purpoſe, 
1 ſhall put on the ſingle Lens which magnihes each Brace 
teola or Batteau, one hundred times in Length and Breadth 
there, now view them, my Eupbroſyne. 

Euphroſ. 1 ſee them very large and diſtint—they are a 
quarter of an Inch long, in Appearance—finely tinged 
with various Colours.—-I obſerve they are placed in 
Cavities below the Surface of the Wing.—They altoge- 
ther make a beautiful and refulgent Figure in each Stud. 


hut pray, Cleonicus, what are theſe Bracteolæ (as you 


call them)! are they opake or tranſparent? - they look 
ſomewhat like ſtained Glaſs, 
Cleon. 


— 
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Cleon. I ſhall dig a few of them out with the Point of 
a fine Needle, and place them in a Concave under the 
ſingle Microſcope—now view them, my Euphroſyne, and 
your Queries will be all ſolved at once. 

Kuphrof, Oh Cleontcus, this is really beyond every 
thing !/—1 think them, in this View, the moſt noble 
Phznomenon the Colours of Light can exhibit. They 
are tranſparent as Glaſs —— ſuppoſe brittle too, for 
I ſee one broke ſtrait acroſs by the Needle in taking out. 
The wonderful Dyes are not ſuperficial, but penetrate their 
very Subſtance and continue the ſame, but more or leſs 


vivid, in all Reflections and refractions of Light.—Pray 


how many of theſe little glittering Things are contained 


in each Cavity, Cleonicus. „ 

Clean, That Queſtion I cannot readily reſolve, my 
Euphroſyne.— They lie ſo thick one upon another, that 
you cannot number the whole at once. — They ate 


fixed on ſhort Pedicles over all the Cavity ; and ſo firmly, 


that when I take off Inpreſſions with Hiinglaſs, but few of 
them looſe their Hold, and come off with them. However 
in this Way, they are beſt applied in the So/ar Microſcope, 
which will afford you an Opportunity, as you are Miſ- 
treſs of the Pencil, to delineate them upon a Paper Screen, 
to trace the Boundaties of the Colours in. each ; and 
afterwards to colour them exactly to the Life—and this 1 


ſhall recommend to you for a delicate Amuſement of ſame 


of your leiſure Time. 51 
Euproſ. That 1 ſhall attempt the firſt Sun- ſhiny Day, 
as you furniſhed me with Materials, Cleonicus; — But after 
all, what is the Name of this ſplendid Infect fo 
Cleon, It is called the Imperial SCARAB of Brazil. 
They ſay, that on a Sunny Day, it is almoſt impoſſible to 
look at them, when in (warms on the Wing, fo great is 
the glawing glory of their various and heightened Colours? 
If SoLoMON in all his Glory, could bear no Compa- 
riſon with that of a Lih, then certainly the Brazilian Sa- 
rab muſt be allowed to exceed in GLORY, all the Solomons. 


now living upon the Face of the Earth, put tagetber.— But l 


will not detain you any longer at this time, my Eupbraſine, 
as at your leiſure you may inſpect the curious Workmanſhip 
in every Part of this moſt elegant, genteel, and delicate 


Fly, 
DIALOGUE 


— — 
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DIALOGUE. VIE. 


The CONSIDERATION of remarkable INSECTS con- 
tinued, Of the Libella, or Dracox Fry, 
HorxtT, BEE, Wase, Scorrion, GNar, 
FLE A, Lovse, Bus, WALKING LEAT. 


Cleonicus. b 
THOUGH I can't propoſe to entertain my Euphro- 
Hyne, at this Time, with ſuch wonderful Scenes of 
Beauty and gorgeous Attire in Inſects, as the laſt Op- 
portunity afforded ; yet there ſtill remain enough of this 
Tribe of Animals to command and fix the Attention of 
every philoſophical Mind. I ſhall therefore preſent you in 
the firſt Place with the whole Inſet compleat, in which 
ſometime ago you ſo much admired one ſingle Part only. 
Euphbroſ. I cannot well gueſs at the Inſect you mean, 
Cleonicus, as you ſhewed me the Parts of ſeveral in the 


icroſcope. 

Cleon, Don't you remember the Hexagons in the Eye of 
a Fly, which you ſaw ſo largely magnified in the dark 
Room ? Ld 

Euphroſ. I muſt remember what I cannot forget, Cleo- 
nicus,—it was too noble a Phznomenon to ſlip out of 
my Mind very ſoon. 

Cleon, Well, there is the Inſect itſelf, my Euphreſyne. 

Euphroſ. O] ſhocking, Cleonicus, what have you got 
here ?—pray don't bring it near me, while it is alive, and 
looks ſo fierce. 

Cleon, I find you have not Philoſophy enough yet, to 
know when any Thing is alive or dead, —indeed it muſt 
be ſaid in your Behalf, that Death never ſhews its Terror: 
in any Creature ſo little as this. —You ſee, my Euphro- 
ne, what piercing brilliant Eyes can do, even in Inſects.— 

Eupbroſ. Well, though you aflure me it is dead, I can 
ſcarce venture to touch it—pray what do you call it, Cleo- 


micus £ 
Cleen. 


Plate IV. 


e LIBELLA,or DRAGON-FLY. 
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Cleon. It is called the Libella, but vulgarly the Dras 
gon-Fly, and Adder's Spear. | 

Euphroſ. A Dragon-Fly, ſure enough, this -I fancy, 
Cleonicus, it muſt be from this Creature that People 
formed their firit Idea of a Dragon. W hata horrible Mouth 
is there! What dreadful glare from two ſuch large and 
prominent Eyes !--What ftriking Wings, expanded in 
Death, are theſe !—I would not, for all the World, meet 
ſuch a Creature on the Wing, in the Fields. 

Clean, Well, but now it is dead, it can do you no harm, 
my Euphroſyne—take a nearer View of it—mark well the 
largeneis of the Form, and brilliancy of the Eyes—the 
Texture, the Length, and fine Expanſion of the Wings 
—and of its wondrous Figure, Faſhion, and Colours in 
every Part—you will then readily confeſs that it is juſtly 
eſteemed by Naturaliſts, the KING of, all the tranſparent 
Mer aut Tribe of Inſects, of our own Country at 

eaſt, 

Euphroſ. I make no Doubt but royal Pre-eminence is 
due to it, as ſuch Eyes and Wings I never faw in an 
Inſect before — I ſhould be glad to view one of th 
Wings in the Megala/cope, Cleonicus, if you pleaſe, 

Cleon. I have adapted one to your View, my Euphroſyne 
move the Slider as you want, and you will obſerve the 
ſingularly fine Structure and Beauties of the Wing 
throughout. | | 

Euphroſ. Fine Structure indeed, Clernicusz what can 
exceed the Tranſparency of' the Membrane? Or the 
beautifully irregular Branching and Contexture of the 
Frame-work which ſupports it in one Place I obſerve: 
that which I took only for a dark Spot in the Wing, now 
appears wonderfully diſplayed in a ſolemn Grandeur of a 
golden Ground, like ſome of the ſtained Glaſs in Veſi- 
miſter Abbey, —How rich! How noble the whole 

Cleon, , will take your Time to explore it's further 
Beauties, my Eupbreſyne. We will next proceed to exa- 
mine the Eye of this Inſect, both of which you ſee, 
make the far greater Part of the Head, 

Euphroſ. They do ſo, truly, Cleonicus; I ſhould think 
there could be very little Room for a Skull or Brain in this 
Creature ;—each Eye ſeems more than a Quarter of an 
Vor, III. E Inch 
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Inch long -I can almoſt diſcern the Hexagons with my 
naked Eye. 

Cleon. As you have already viewed theſe hexagonal Fi- 
gures through the Microſcope, I ſhall make it my Buſineſs 
now to ſhew you that they are each of them a true or 
real Canubex Lens, and have the very ſame Effect in mak- 
ing an Image of an Object placed before them—1 ſhall 
confirm the Truth of this by an Experiment of the Saſh 
Window, the Panes of which will appear in many of the 
Hexagons at once, and even the Wafer, which I have 
ſtuck upon one, will be ſeen diſtinctly in all.—Apply the 
Eye to the Glaſs, 

\ Euphref. | do; [ can ſee every Thing you mention— 
the Bars of the Window-frame—the Panes of Glaſs — 
the Wafer itſelf on one of them—but I ſee as many Win- 
dows, and Panes, and Wafers, as I ſee Hexagons, diſtin! 
—and if I move the Reflector, I make all Parts of the 
Window paſs ſucceſſively over the Lenſes - there needs no 
other Proof to covince me that every ſuch Hexagon is 
really a Lens, as 2 affirmed. 
Clem, Being aſſured of that, my Euphroſyne will con- 
fider the Conſequence, viz. that as many Images muſt be 
formed of external Objects upon the Retina at the Bottom 
each Eye, as there are Lenſes in the Surface ;—of theſe 
there are about 13537 in each Eye, or in both, 27074— 
now, our own two Eyes form two Images, one upon the 
Retina of each Eye, and theſe -o [mages the Mind con- 
ceives but as one, becauſe the two Optic Nerves are 
united in the common Senſory of the Biain, as you were 
in a former Diſcourſe taught to underſtand—therefore 
theſe 21000 Images being, by Means of the Optic Nerves, 
united in one in the common Senfory of a Fly, it muſt 
perceive from them all (as we do from two only) the Spe- 
cies or Idea of the Object to which they belong, that is, it 
ſees the Object itſelf, | 

Euphroj. You have before inſtilled into my Mind ſuch 
a competency of Knowledge of Viſion in the Eyes of 
Quadrupedes, that I now eaſily comprehend all you ſay 
with regard to Viſian in Inſects. But, Cleonicus, will it 
not follow from this Doctrine of Multocular Viſion, that the 


Sight 
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Sight in a Fly is vaſtly more exquiſite and perfect than 


what we have by one or two Eyes only? 

Cleon. You have undoubtedly Reaſon to think fo, oy 
Fupbroſyne ; becauſe, though we don't ſee twice as well, 
yet we ſee much better with tus Eyes than with one. 

Euphroſ. Pray what Sort of Optic Nerve do you find in 
a Fly's Eye? Could you ſhew me any thing of it in the 
large Eye of this Dragon, Cleonicus f | 

Clean. I can, my  Euphroſyne, in one that I have pre- 
pared and reſerved ſome Time for this very Purpoſe It 
is the whole Cornea dried, with a dark Lining on the In- 
ſide, like the Choroides; and all over that, you will ſee a 
fine Appearance of the Retina in Form of very ſmall, 
White parallel Fibres, like Threads of Silk. Lock at it 
in the Opake Microſcope, which gives the beſt View 
of it. | | 

Euphroſ. Nothing can be more conſpicuous, and per- 
fectly a White ſilken Tiſſue.— This is a much more diſ- 
tinct and delicate Retina, in regard to its Texture, than 
that you ſhewed me of the Ox, Cleonicus—I ſhall trouble 
you with but one Query more, and that is, at what Diſ- 
tance do you think Flies can ſee ? 

Cen. | have often attempted to aſcertain that Point, 
but could never ſucceed to any Degree of Satisfaction 
Porz thinks the Diſtance very ſmall, and gives us a 
poetical Reaſon for it in the noted Diſtich : 


Why has not Man a Microſcopic Eye? 
For this plain Reaſon, Man is not a Fly, 


Eupbroſ. Pray what is the next diſtinguiſhed, Tribe of 
Inſects you propoſe to entertain me with the Contempla- 
tion of, Cleonicus ? 

Cleon. Thoſe which Nature has furniſhed with Arms for 
their Defence, viz. a venomous STING in their Podex, or 
hinder Part of the Body. Of this Sort, the Principal are 
the Hornet, the Waſp, and the Bee. — Theſe in regard to 
their external Form, are all well known—but the 
another Demonſtration of divine Contrivance ever 
worthy your Regard, my Euphroſyne. 

Euphroſ. I was once * 2 by a Waſp, which ſtung 
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me with ſo much Venom, that I have been afraid of them 
ever ſince I know it is ſaid that nine Hornets will fling a 
Horſe to Death—what think you of it, Cleonicus ? 

Cleon. T can't ſay what nine may do, but I well remem- 
ber a Perſon having a Finger ſtung by a Hornet, had his 
whole Hand ſwelled to an immoderate Degree, and con- 
tinued fo in great anguiſh for three or four Days. But it 
is remarkable, my Euphroſyne, that none of theſe formid- 
able Military Inſects will attack a Perſon unprovoked— 
it is only by Way of Revenge, or Retaliation, that they 
exert their Weapons, and pierce us with their natural 
Bayonets, 


Epbroſ. Pray, Cleonicus, what does the Sting of theſe 
Animals conſt of ? 

Clean. Their Mechaniſm is truly wonderful, my Eu- 
phroſyne; the external Part is a hollow Tube, tapering to 
a Point, of a Tortoiſeſhell Colour—within this are two 
long ſharp bearded Spears, which the Inſect can dart out 
through a Slit near the End or Point of the Sheath—the 
larger inmoſt End of this Sheath is connected within the 
Body, to a Bag of Poiſon.— Hence in the A of Sting- 
ing, the Animal firſt darts the barbed Spears into our 
Fleſh, then follows the pointed Sheath, and conducts the 
Poiſon into the Wound, which cauſes the Pain and 
Swelling.— And unleſs Time be allowed for the Bee to 
withdraw the Spear gradually into it's Scabbard, they 
are left in the Fleſh, and the Inſect ſoon after dies. 

Euphroſ. Pray, Cleonicus, do you reckon the SCORPION 
an Inſec?? I find, by Reading, that it has a Sting, and 
a terrible one too, 

Cleon. It is a Sort of anomalous Inſet, my Euphraß ne 
It has no Wings; but eight Legs and eight Eyes; 
two of which look right forward, and three are placed 
on each Side the Head. The Body is of an oblong Form 
and covered with a hardiſh Skin.—There are two Claws 
at the Head, like thoſe of a Cray Fiſh, or Lobſter, armed 
with ſtrong Pincers.—And behind, it has a long jointed 
Tail, at the End of which is a piercing Sting, which it 
can dart out at Pleaſure—at the End of the Sting is an 
imperceptible ſmall Hole, through which an exceeding 
{mall Drop of the moſt deadly Poiſon iſſues _ _ 
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Wonnd made by the Sting. It is ſaid the Sting of this 
Creature is certain Death, if not timely prevented by 
proper Applications They abound in Africa and Aja, 
not only in the Woods; but in America, in Houſes alſo, 
to the great Annoyance of the Inhabitants. 

Eupbroſ Well, I hope 'twill never be my Lot to live in 
thoſe Parts of the World where ſuch dreadful Animals are 
found. How bliſsful is our Climate on every Account! 
But yet, Cleonicus, I find we are not exempted from 
Stinging Animals, though of a leſs formidable Kind ; 
Witneſs the Tribes of Flies, Gnats, Bugs, Fleas, &c. 

Cleon. But the Stings of theſe InſeQts, my Euphroſyne, 
we conſider not as Arms or Meapons, but as the Means 
of Life to them. —Theſe Stings are therefore placed in the 
Head, and by a wonderful Mechaniſm of Parts, they can 
inſtantly force the fine Pointrel into our Fleſh, and ſuck 
our Blood for their Subſiſtence. As to Flies and Gnats, 
they are ſeldom very troubleſome this Way, but againſt 
the approach of a Shower or Tempeſt in a hot Summer's 
Day—But why they ſhould be ſo remarkably blood thirſiy 
againſt Rain, or how they can tell it is at Hand, is what, 
my Philoſophy is unable to Account for. 

Euphroſ. 1 have often wondered at that very Thing, 
which though it is a Fact of ſuch univerſal Notoriety, I 
muſt never expect to underſtand, I find—but as to Bugs, 
Fleas, and Lice, what ſhall I ſay, Clonicus * Our very 
Bodies ſeem to de deſtined a ually for their Habitations 
and their Food—is not this a moſt humiliating Con- 
ſideration! 

Cleon. And yet, my Euphroſyne, notwithſtanding proud 
Man is fo diſgraced and degraded by evey Flea and Louſe, 
you will find him {till vaunting of his Conſequence and 
Importance, as in the Fable you lately mentioned from 
Gay.—But to return to our Subject—it is remarkable, 
that this Proboſers by which Inſects draw out our Blood, 
is ſituated within the Mouth, and out of Sight, when not 
in Uſe; but in the Bug (or Cimex) it is very large, and 
placed on the outſide of the Head, turning down flat on 
the Belly, and reaches half Way down the Body.— This 
Part, and indeed, all other Parts of theſe ſmall Inſects, are 
much more perfectly deſcribed by the Microſcope than b 
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Words—and in this View of them,. you will admire the 
arvine Workmanſhip diſplayed in each, which will amply 
atone for their biting you now and then—alſo their Eggs or 
Nitts, from which they are bred, will afford you a curious 
SpeCtacle at any Time. 

Euphroſ. I find the Microſcope the moſt eloquent Ora- 
tor for deſcribing and explaining the myſterious and won- 
derful Works of Nature, Now for ſome other Curioſity 
of the Inſet Kind, Cleonicus, if you pleaſe. 

Cleon. The next which I ſhall mention to you, my 
Euphroſyne, is a ſingular Curioſity, confeſſed by all.— 
It is called The WarLkingG LEAT, and the Reaſon of 
its Name is evident from its Farm and Motion, could you 
ſee it alive; but I have only a dead one to ſhew you. — 
It is brought from the Veſt Indies —has a flat Body of 
a reddiſh Colour, like that of certain dry Leaves—but 
when young it is Gieen, and is produced from a Green 
Egg.—T he Wings are at firit like a Green Leaf, having 
Fibres running along it from the inward Edges to the out- 
ward, and they branch into Subdiviſions as they come 
near the Edge, as you obſerve in many Sorts of Leaves. 
—On the = Part of the Body you ſee four other 
ſmall Wings, which though they differ in Shape, yet 
they exactly reſemble ſome Sort of Leaves. — And when 
the larger Wings are ſhut cloſe, the whole has ſuch an 
Appearance of Leaves, that being in motion, it muſt look 
like a Malting Leaf. 

Eupbroſ. This is a curious Oddity indeed Cleonicus, 
both as to its Vegetable Ape, and the Form of its Body. 
It ſeems almoſt, to have two Heads how won- 
drouſly the Wings are diſpoſed upon the Body, — 
! ſee there is no End to the Infinity, Variety, and Com- 
binations, of Nature ſhe makes an Animal ape a Plant, 
and a Plant an Animal. How incomprehenſible are even 
the very Sports of Nature. 

Cleon. You obſerve very juſtly, my oh and. e that 
there is ſuch an endleſs Variety in her Works of 
any one Sort whatever, that it is impoſhble to acquire a 
Knowledge of more than ſome of the moſt ſingular and 
Capital Ones; and of theſe there yet remain ſeveral for 


the Subject of our next Conference, 
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DIALOGUE. IX. 


Of the Natural InsTiveT, SaGacitY, PRovVI- 
DENCE, ART, Divine GEOMETRY, Phoſphoreal, 
and other QUALITIES of IxSECTs. 


oa Cleoni cus. | 
W E have already ſurveyed moſt of the external Beau- 

ties and Forms of Inſects, my Euphroſyne; but 
their internal Faculties and Powers are ſo many, and fo 
amazing, that I think nothing can be more worthy our 
Contemplation at preſent. p 

Euphroſ. Nor will any one be more delighted with the 
Speculation of ſuch great Subjects than Euphroſyne,— 
Therefore, dear Cleonicus, proceed. | 

Cleon. ManKinD compliment themfelves with what 
they call Reaſon, and beſtow on Brutes the faculty of 
Tn/tin only; that is, they take'a fallible Guide for their 
own Actions and Conduct in Life, and aſcribe to Brutes 
an infallible one. - But in this they are certainly right, 
for a Free Agent can never be governed like Brutes, by the 
Fatality of Inſtint.—/irtue and Vice are founded in 
Reaſon and Free Agency, but nothing of that kind can be 
predicated of the Brute Creation. 

_ Euphref, One would think that according to your Doc- 
trine, Cleonicus, Brute Animals were mere Animal Ma- 
chines. 

Cbeon. Why ſuppoſe you were to think ſo, my Euphra- 

ne, you would not be far from Orthodox. A Brute is 
actuated by a divine and infallible Principle, and is there- 
fore a mere Machine, endued with Life, Senſe, and Mind; 
and on this Account it becomes a moſt excellent and 
inimatable Artiſt, We may as well pretend to imitate 
Omnipotence itſelf, as the Inſect it produces! 

Eupbroſ. Well I never viewed Inſects in fo aweful a 
Light before. —I long, Cleonicus, to hear you enumerate 
ſome of the principal Inſtances of their inſpired Science 
and Sagacity. | 
18 E 4 Cleon. 
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Cleon. That of the Bee Kind is of the greateſt Note, 
as being nothing leſs than a Divine GeoMETRY, by 
which they conſtruct the Cells, and fabricate the Combs, 
containing their Honey.—This, my Euphreſyne is a Sub- 
ject of great Amazement, and has been ſo to Mathemati- 
cians of the firſt Rate, in every Age. For ſince there 
are only three differently figured Bodies, that can fill a 
Space compleatly (or without 'any Vacancy or Lofs) 
dig. one of three Sides, one of four Sides, and one of fix 
Sides ; it is wonderful to obſerve, that the Bee has choſen 
that one which is a Maximum, or contains more 
under the ſame Surface than either of the other two, | \. 

Euphroſ. Great * 2 and this moſt eligible 
Figure, or Form of the Cells, I obſerve is that with /ix 
Sides, Cleonicus ; J have often admired this Figure of the 
Cells, but never knew the Reaſon of it before. But fup- 
poſing the Cells had been round, would they not have 
done as well or better? 1 ſhould have thought they would 
have been more eaſily made. | 

Cleen. A ſingle Cell of a round or cyliadric Form will 
contain more Honey, it is true, under the ſame Surface 
than a hexagonal Cell ; but then conſider my Exuphreſyne 
that when ſeveral of theſe Cylindrie Cells are to be place 
together, in order to make a Comb, a great deal of vacant 
Space between them, will be loſt, but none at all is loft 
by the Hexagon-Form of Cells; therefore, to contain the 
/ame Quantity of Honey, the Comb of Cylindric Cells will 
be much larger than in the preſent Caſe. So that take the 
lille City of the BERES in what Light you pleaſe, you will 
find theſe curious Architects perfectly in the Right. 

Euphreſ. I ſee the Reaſon of all you have ſaid very 
clearly, Cleonicus; and your mentioning their Maren 
City, reminds me of Virgil's Deſcription of Bees. as a. Body 
Pilitic, and their Government, as it were, by King, Lords 
and Commons, like our own, —Nay, he goes farther, an 
aſſerts that they haye not only Civil. but Military Go 
vernment, underſtand the Arts of War to Admiration, 
draw up their Armies in Battle Array, fight with -the 
Fierceneſs of Heroes in the Air, and fill the Ground below 
with Carcaſſes of the lain. | | 

Cleon, All this. is true, my Zuphreſyne, if you Lone 
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the King for a Queen Bee, — Virgil was a more excellent 
Poet than Philoſopher, -The Moderns, by Means of 
Glaſs Hives, have diſcovered every Thing to be true re- 
ſpecting the Queen Bee which the Ancients afcribed'to 
the King.—But that their Firſt Magi/trate is of the Fe- 
minine Gender, they know, by ſeeing her through the 
Glaſs, depoſit her — in the Cells, appropriated to that 
Uſe | 


13 | | | 
Euphbraſ, But what are the different Orders or Kinds 
of Bees which compoſe this Lilliputian COMMUNITY, 
Clancus. | 
Clzon. There are three Orders among them, my Euphre- 
/yne ; The firſt is one jingle Bee, formed by Nature for 
Sovereignty, with a larger Body, and a mare Majeſtic Air 
and Mein; ſo that ſhe is eminently ſeen, and diſtinguiſhed 
from the Reſt. —Secondly, the next Order of Bees, are 
of a leſs Size, always attendant on their Sovereign, are all 
of the Male Kind, and are quite unconcerned in the La- 
bours of the Hive, and therefore called Drones. The third 
or laſt Order, is that of the common I/orking Bees, ſup- 
poſed to be of no Sex; but are always intent upon Building 
Combs, gathering the Honey from © amy and ſtoreing it 
up in proper Cell: againſt Winter, — Theſe always com- 
poſe the Swarm, led forth by the QUEEN to ſeek new 
Quarters, and ſeitle a Colony in ſome convenient Part 
of the Neighbourhood. | | 
Euphroſ. As there are Bees of different Ranks and Qua- 
 lity, to I ſuppoſe they make their Cells accordingly, for 
the peculiar Accommodation of each. | 
(leon. They do ſo; for ſome are very large for the 
Queen and the Nobility ; others of a leis S'ze for their 
Nymphe, or Maggots; other Cells ate deſigned for Ma- 
Zazines of War; but the bulk of the Combs conſiſts of 
Cells in which they depoſit their Honey. | 
Zupbroſ. I have ſeen thoſe buſy Gentry oftentimes col- 
lecting the Ambroſial Sweets of Flowers; but how, 
Cleonicus, do they convey it home, and make Honey of it? 
Cleon. They exhauſt it, by their Trunk, from the 
Flower into a proper Veſſel in their Body, called the 
Honey-Bag, which having filled, they return to the Hive, 
diſgorge it into che Cells in Form of Honey; and as this 
Veſicle 
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Veficle is as big as a fmall Pea, fix or ſeven thouſand Bees 
will ſoon, by their inceſſant Labour, repleniſh the Combs 
with the delicious Food. 85 | | 
Euphroſ. I preſume too, Cieonicus, that the Mealy Matter 
which the Bee collects from Flowers, and ſticks on her Legs, 
and with which her Body is ſometimes almoſt covered, is 
that Subſtance with which they make the Comb or Houſes. 
Cleon. You are perfectly right, my Eupbrohne; theſe 
Mealy Particles contain a very five limped Oil or Spirit, 
and being bruiſed, they eaſily work them up into a Sort 
of Paſte which you ſee in Lumps on their Legs. — This 
they carry Home to the Hive, where they meet with 
great Numbers waiting conſtantly on the outſide to re- 
ceive it from them, as alſo the Doſt from their :Bodies. — 
This they carry in to the YYorking Bees, and the others re- 
turn for more. The numerous Max- Maſens in the Dome, 
with their Mouths, Pincers, Teeth and Feet, ſoon make it 
into an adheſive Ferras, and therewith fabricate their 
Cells.— | 
- Euphroſ. Pray, Clenicus, are the Cells of the Hornet, 
Waſp, and Humble-Bee made in the ſame Manner? | 
Cleon. Pretty much ſo, my Euphroſyne, but not with 
the ſame Materials. For the //afp makes the Comb with 
fine Fibres of Mood, which, with a Sort of Glue, they work: 
into a Paſte,” and then reduce it to a Leafy Form; of 
theſe Leaves laid upon one another, they conſtruct their 
ſeveral Stories of Paper Cells, various Pillars between each 
Story for Support, and a Domicle or Neſt, containing 
the whole — The MHaſps make no Proviſion for the 
Winter, but either kill or drive out their Young to Shift 
for themſelves. —T hey have many Females, many more 
Males, but the Working-Waſps are by far the greater 
Number. — They are very great Enemies to the Bees, 
whom they not only rob of the Honey, but devour their 
Bodies likewiſe, But that you may have a more correct 
Idea of the Ingenuity of Maps, J here preſent you with a 
Neſt compleat, cut open on one Side for you to ſee their 
curious Workmanſhip within. 
Euphreſ. A curious Preſent this; I think my dear 
Cleonicus is very ſolicitous about my Philoſophical Eru- 
dition.— 1 


Clecn. 
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Cleon. Give yourſelf no Concern about that, my Zu- 
broſone,—1 am determined no other Euphroſyne hall take - 

83 of mine, in that Reſpect.— I purpoſe alſo to 
Purchaſe of Mr. Vildman a Glaſs Hive of the belt Sort, in 
which you will behold with Admiration, all the Opera- 
tions and Oeconomy of Bees, the ſo much celebrated 
Architects of the Inſect-Kind. 3 

Euphroſ. O, Cleonicus, you will make me too wiſe — 
but pray, is not this the famous Mildman who is ſo much 
celebrated for his ſtrange Feats and Performances with 
Bees ? | 275 
Clem, The ſame Individual Vildman, my Euphreſine, 
—He is as much famed, for his ſingular Skill and ſur- 
priſing Dexterity with regard to Bees, as Breſlaw is for 
his Legerdemain.—He is poſſeſſed of a Secret by which he 
can at any Time cauſe a Hive of Bees to ſwarm upon his 
Head, Shoulders, and Body, in a moſt aſtoniſhing Manner. 
—[ ſaw him drink a Glaſs of Wine with the Bees all over 
his Head and Face more than an Inch deep—ſeveral fell in- 
to the Glaſs and his Mouth, but they knew him too well, 
to ſting him. And he has taught his Lilliputians ſo much 
Piliteneſs, that they never attempt the leaſt rudeneſs to 
any who reſort to ſee the Spectacle.— Nay he goes ſo far 
as to act the Part of a GENERAL by marſhalling his ſmall 
but numerous Army in Batile Array, upon a large Table 
there he divides them into Regiments, Squadrons, Batta- 
lions, and Companies, according to Military Diſcipline, 
waiting the Word of Command. — The General then ſays, 
MHarch ;—and inſtantly they begin to March in the regular 
and uniform Manner, Rank and File, exactly like the 
Soldiers in their Exerciſes on the Platform in St. James's 
Park. — Such a Maneuvre I ſhould have thought beyond 
the Art of Man to effect, if I had not been an Eye-Wit- 
neſs of it. 8 

Euphroſ. What wondrous Arts has Providence imparted 
both to the Man and his Bees —Now, Cleovicus, let us a 
little Speculate on the exceeding Wiſdom, Providence, 
and Induſtry of Ax rs ſo much celebrated in ſacred and 
profane Hiſtory. | 

Clion. Perhaps my Euphroſyne may have heard much 
more upon that Subject than ever can be verified by Ex- 


periments, 
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periments, made in the moſt critical and circumſtantial 
Manner poſſible.— Nay, what is more, the direct con- 
trary is notorious and certain from the ſame Experiments, 
Three of our moſt celebrated Inſe? Philoſophers, Swam- 
merdam, Reaumur, and Carre, all agree from numberleſs 
Experiments they ſeverally tried for many Years together, 
that Ants are fo far from being induſtrious and provident 
in collecting Stores, and making Magazines of Proviſions 
for the Winter, that they never eat at all during that cold 
Seaſon, but were always found in Heaps one upon ano- 
ther, in a torpid State, which could hardly be called 
Life. — True, they live together during the Summer, and 
bring to their Hillocks almoſt every Thing they meet 
with in their Public Roads, for ſuch they have on every 
Side of the Hill.—They are not fine mouthed, for they 
eat but of every Thing when they do eat—and if a Toad, 
Frog, Inſect, or any Animal be thrown amongſt the 
larger Sort, called the Horſe- Emmets, or Piſmires, they 
ſoon fall to work upon. it, and will pick every Particle of 
Fleſh off their Bones; and they thus exceed the moſt 
dextrous Anatemiſt in the Art of making Skeletons. 

EZuphroſ. Well, T thought the Ant had been almoſt as 
wile as Argur himſelf.—But I find my Miſtake, —Pray, 
Cleonicus, is there any ſuch vulgar Error in regard to the 
SPIDER,. which Agur alſo fays is one of the four little 
Creatures fo exceeding wiſe ? ( Proverbs 30.) 

Chon. If there be any Miſtake here, I ſuppoſe it is on 
the other Side; for I dare to ſay, my Euphroſyne, the 
whole of the Spider's exceeding Wiſdom or inſtinctive 
Faculties was not known to that antient 1ſraelitiſh Can- 
noiſſeur— ] queſtion if, before the Uſe of Microſcopes, 
any thing was known even of the moſt curious Part of it's 
Form—did Argur know if the Spider had four, fix or 
eight Eyes? Did he know the Manner in, and Parts from 
which he ſpins thoſe fine Threads or Silk which 
compoſe his Web? and the Gluten with which they are 
lined throughout ? Did he know that the Web of a Spider 
is like that of a Caterpiller, but finer, much? That Gloves, 
Stockings and Cloth have been made with Silk of Spiders, as 
well as of that of the Silk- Warm, but more rich and deli- 
licate ? Did he know that Spiders can fy wherever they 


pleaſe 
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pleaſed and mount aloft in the Air above the higheſt Spire 


in England? f 

Euphroſ. I ſuppoſe, Cleonicus, he intimates the Wiſdom 
of the Spiders conſiſts in their Textrine Art of making 
their Mebs, ſeizing on their Prey, and ſecuring it by re- 
volving it a Hundred Times round in the ſilken Cords, 
which iſſues from the hinder Part of their Bodies— Theſe 
Operations I have oftentimes obſerved with Wonder and 
Concern for the Victims. | 

Clean, The SyiDER's WEB has been a celebrated Theme, 
for Poets and Philoſophers of all ages; yet there is 
little in the Conſtruction of it in the leaſt Geometrical ; 
it is a Syſtem of Polygons indeed, but irregular ones; the 
Sides have the Appearance of parallel Lincs, and in- 
deed are really ſo by Conſtruction, as Por has ob- 
ſerved in the following Diſtitch. 7 


Who made the Spider ParallePs Defign | 
Sure as Demoivre, without. Rule or Line ? 


Zuphroſ. Pray, Cleonicus, how do you Account for 
Spider's flying without Wings ? 

Cleon. . my Euphroſyne, I can't Account for it at 
all. —They have ſome unknown Energy as well as In- 
ſtint, by which they convey themſelves through the Air, 
with their Legs clutched up, inſtead of being expanded, 
all ſeemingly contrary to the Laws of Gravity, and the 
Means of Flying. | | 

Euphroſ. I have heard Spiders are poiſonous, is that 
true, Cleonicus ? 20 

Cleon. It is not, my Euphroſyne ; many People take 
them by Way of Phyſic, for the Cure of Diſorders, —— 
What other numerous Particulars relative to- the Form, 
Colours, Aſpect, Eyes, Legs, Webs, &c. in the various 
Orders of this Species of Inſects, you may be inquiſitive 
about, the Microſcope will better inform you of, than all 
the Naturalifts in the World—but as I know you are 
timerous, I have contrived a Spider-box in Glaſs, which 
will hold the largeſt Garden-Spider alive, and being placed 
under the Compound Microſcope, you may view it's 

beautifu) 
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| Rs 

beautiful Colours, Actions, Motions, Fc. Cc. in the Solar 
Microſcepr, theſe Phænomena will be very entertaining, 
the Animal itſelf appearing three or four Feet long. 

Euphroſ. You are vaſtly obliging, Cleonicus.— Pray 
what other Inſects are there of Note: 

Cleon, There are ſome of thoſe called Noctilucæ, which 
ſhine or glow by Night ; of this Sort, the moſt remarkable 
with us is the Gl/aw-Horm (Cicindela) which you muſt 
have undoubtedly ſeen in Hedges in a dark Night, like a 
little Coal of Fire. 

Euphroſ. I do remember to have ſeen them, Cleonicus, by 
their ſhining Light; but I know not what the Form of 
this Worm is, 

Cleon, It is not a Worm, my Euphreſyne, but a winged 
Inſe& of the Fly Kind, a little longer than the Fleſh Fly, 
ang it's Lamp is in the hinder Part of it's Body, and the 
whole of which nearly, is illuminated or made dark at the 
Will of the Creature. When every thing is ftill and 

uiet about it, the Lamp is lighted inftantly, by the 
Light of which, it can fee its Way about, and find it's 
Proviſion- but on the leaſt Noiſe or Diſturbance, the 
Light as inftantly becomes extinct, and you ſee no more of 
it, or where the Creature is, till all is quiet again, and the 
Phoſphoreal Fire re-kindled. — This ſingular Inſect has 
been the Admiration of all Ages. —A Theme for the 


Poet as well as the Virtuoſo, you remember in the Fairy 
Song. 


But if the Moon doth hide her Head, 
The Glow- Worm lights us Home to Bed. 


Euphroſ. Such wonderful Phænomena muſt needs in- 
ſpire all Mankind, that have any Reflection or Feeling 
I ſuppoſe, Cleonicus, there are different Sorts of theſe 
Glow-Worms in different Parts of the World, if one 
knew the Truth, as Nature ſeems always to delight in 
Plurality. 

Con. There is mention made of many in the Writings 
of Naturaliſts—But one I have met with not yet de- 
ſcribed by any, which 1 have reſerved on Purpoſe to gra- 


tify 
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tify my Euphroſyne—it is called the Pyrolampas, or Lant- 
harn-Fly ; there it is.— 8 
Euphroſ. A great Curioſity, this; it has tranſparent 
Wings like a common Fly, but a long Snout or Horn like 
a Scarab :—Pray, Cleonicus, what Part makes the Lamp 
in this Inſect ? 7 | 1 
Cleon. The Horn, my Eupbroſyne, which you obſerve is 
yery tranſparent, and when the Inſect is alive it is filled 
with a liquid Phoſphorus, or luminous Matter, - which 
gives a Light like a Lanthorn by Night—and when we 
conſider the Size of it (an Inch long, and as big as a 
W heat-Straw) you will not wonder at what the Sailors 
Report, that when great Numbers of them ſettle upon the 
Maſts and Rigging of their Ships, they illuminate the 
Decks to that Degree: that every thing may be ſeen almoſt 
as plain asat Noon Day. _ 8 
Euphroſ. Very extraordinary indeed | Who can be tired 
in contemplating the Works of Omnipotence ! But pray, 
Cleonicus, is not the Light in theſe Inſects analagous to 
what we ſometimes ſee in Rotten Med, putrid Fleſh and 
Fiſh, Sca- Mater, Sc.? | 
Cleon. No doubt but it is, my Euphroſyne, a luminous 
Duality we find is imparted to many different Subſtances, 
both ſolid and fluid ;—but the moſt ſurprizing of all is 
the common i Phoſphorus of the Chemiſt, of which I 
have here a Piece to ſhew. you.—You obſerve I keep it 
in a Vial of Water, to prevent it from flying away in a 
conſtant Fume—I put into it a Gooſe Quill, and you ſee it 
Smoke I put the Shutters cloſe, and you obſerve it glow 
and Smoke like a Coal of Fire I draw it upon Black Pa- 
per, and it gives hery Traces of Light and Smoke—l write 
my Euphreoſyne's Name in Letters of flaming Fire. Now 
draw the Tops of your Fingers all along your glowing 
Name. | X 
Euphroſ. I do, Cleanicus, what then? 
Cleon. Then only look at them. — — 
Eupbreſ. O Lud, O Lud, Cleoricus, my Fingers are alt 
on Fire ! what ſhall Ido? * 
Cleon. You need not invoke St. Lud ſo much—'tis but 
a lambent Flame, and will do you no harm—by” this 
Experiment you ſee there may be Light, yea, a Flame in 
FOG Bodies 
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Bodies that is perfectly innocent. —But now behold, if 
I rub the Phoſphorous hard on the Pape:, it ſets it into a 
Burnins Flame . —/\nd what is ſtill more 
ftrange, is, that Water itſelf with Difficulty extinguiſhes 
it -A Piece of this Phoſphorus, ſtuck on a large Pin, and 
held to the Flame of a Candle, takes Fire, and burns with 
the greateſt Violence imaginable, obſerve the Experi- 
ment. 

Euphroſ. J do obſerve it with wonder; I never ſaw fo 
ferce a Flame—an inextinguiſhable Fire indeed !—well, 
T never knew ſo much of Pheſþhoreal Light before I can 
but love and thank my dear Cleonicus for it, 


1 


3 2 * — 


— 


A LO GS UE X. 


The SuBJECT of remarkable INSECTS continued. 
Of the Unicorn BEETLE ; the Emerald BzeTLe, 
CocniNEAL ; KERMES : Of the METAMOR- 
PHOSES of InsEcTs; Their Nymphæ, er Erucæ; 
their Aurelia, or Chryſales. Theſe TRansMu- 
TATIONS exemplified in the White Froth Inſect, 
and Ephemerous Fly. | 


Cleonicus. | 
Fear I ſhall tire you on this tediovs Subject of Inſecis 
my ** for the future, a new Scene will 
open to our View. 

Euphreſ. In ſo fine, ſo extenſive, and fo very fertile a 
Field of Philoſophy, it is no wonder if we are ſo long paſſing 
through it; but as it is a Part of the High Road to divine 
Knowledge, you will never find me fatigued, therefore, 
Cleonicus proceed. | 
leon. I have juſt now purchaſed a curious Unicorn 
Bethe, which may be truly eſteemed the only genuine 


| Rhancceres Beetle, as it has but one uniform Horn in the 


Middle 
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middle of its Head, tapering toa Point, and turned in 
half a right Angle towards the Back, with an incurved 
Point; in every Reſpect exactly agreeing with the Horn 
of the Rhinoceros, which thoſe of no other Beetle da. 
I was unwilling my Euphroſyne ſhould be unappriſed of 
ſo beautiful a Curioſity of Nature, eſpecially as I thiak it 
a Non-deſcript, ſor the lateſt Writers on Inſects, not even 
Linnæus himſelf, gives any Account of it. | 

Euphroſ. You take great Pains to oblige me, Cleonzeus ; 
and emulate Nature .itſelf—for how Javiſhly has ſhe ar- 
rayed this Animal, not an Inch long, in the rich Attire 
of Colours and ſplendid Ornaments in its Head, Breaft, 
Wings, and Legs.—But particularly that curious little 
Horn makes this Scarab a valuable Curioſity.— Alſo, that 
Target or Shield over its Shoulders, emboſſed and em- 
browned with a Crimſon Bronſe, is wondrouſly fine, with 
all its variable Hues.--How richly are the Shoulders 
emblazoned with a greeniſh Yellow Tinge | The Wings 
of a Cerulean Dye, nicely furrowed and dimpled.—But 
what an odd Sort of a Head it has, it ſeems to be a Cap, 
Cleonicus. | | 

Cleon. It is truly a Cap of Armour, or Helmet; the 
ſame as the Head Piece on a Coat of Armour, worn by 
Warriors in Days of Yore.—What a poliſhed circular 
Brim you ſee round the fore Part of it—in the middle of 
this (inſtead of Plumage) riſes the Horn from a Golden 
Ground two mall Eyes, jetty Black, placed juſt behind 
and the Mouth, Trunk, &c. quite beneath and out of 
Sight.—I adviſe you to place this among the Rarities in 
your little Muſeum, and then by Degrees my Euphrofyne 
may be able to ſhew what the Keepers of the Britiſb Mu- 
ſeum cannot,— 

Euphroſ. O fye, Cleonicus! I outvie the Britiſh, or 
rather, the Werid's Magazine of Rarities | 

Clean. No fye at all, my Euphrohne.—— It is im- 
poſſible that any Collection ſhould contain every Kind of 
Subject in the boundleſs Field of Natural Curioſities, 
I will Wager a Difh of Coſfte with you, that you do not 
find the Green- Peg Bretle in the Britiſh Collection of 
INSECTS ; what do you fay tothat ? 


Vor, III. F Eupbroſ. 
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Euphroſ. How ſhould I know what to ſay to it, till 1 


have ſeen it, Cleonicus. 

Cleon. Well, there it is, view it nicely, 

Eupbreſ. I do; but ſee nothing in it worthy the men- 
tion of a MHuſeum a ſmall inſignificant Scarab. 

Cleon. I muſt confeſs, my Ernphroſyne, it is too trifling 
in Appearance to attract the Lye of any Perſon but a 
Virtuoſo; he always views Things with a Microſcopic 
Eye, and ſo mult you to be appriſed of the Beauty and 
Native Elegance of this diminitiye Creature,—There, I 
have placed it under a Compound Lens, now view it a 
ſecond Time. 

Rupbroſ. I will. On my Conſcience I never ſaw a 
prettier Object.— Vou may wel] call it the Green-Pea 
Beetle, Cleonicus, as it appears to be beſtrowed all over with 
very ſmall Green Peas, or ſomething like them—but to 
ſpeak in a Style more worthy the Dignity of Nature, it 
appears to be a Scarab beſet all over with fine ſmall 
EMERALDS. | 

Clean, But naw view it through a deeper Compound, 
and you will plainly difcover what it all is.— 

Euphreſ. O, me, it is now magnifed ſo much, that I 
can plainly ſee, that what before looked like little Eme- 
ralds, are only the Tops of oblong green Bodies, which 
grow by a Pedicle from the Surface of the whole Rody— 
beſides which I obſerve another Sort of Matter growing 
between, to keep them firm in their Poſitions, —In ſhort, 
what you obſeryed out of Pliny, Cleonicus, is heie again 
confirmed, That the Powers of Nature are no where ſo con- 
Dicuous as in her minuteſt Operations. 

Cleon. I ſhall now turn your Thoughts to another great 
Curioſity, my Euphroſyne, which to look at, you would 
not think to be of the Inſect Nature, but the FA as 


demonſtrates it to be ſo.—l place it in the Opate One, as 


beſt for ſuch a V jew—there, take it, 

Eupbref, J can plainly fee it is an Inſet of ſome Kind 
or other, Cleonicus; I can fee an Oyal corrugated Body 
with circular Rings.—I tee ſomęeching very much like 
Legs, and a Head or Snout.—l fee enough to convince 
me it is a ſmall Inſect like our Lady Caw,—T ſee in one 


Part, 
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Part, a little broken, that it is internally of a fine purplif 


Colour,— | 

Cleon, Now you have diſcovered all, my Euphroſyne— 
for it is nothing more nor leſs than that noble and valua- 
ble Drug which we call CocHinEAL, ſo much uſed in 
Dying Scarlet, Crimſon, and Purple, —This enlightened 
Age * expunged many a vulgar Error, and amo 
others this, that Cochineal was th Grain or Seed of ſome 
foreign Vegetable. —But now we are ſo well acquainted with 
it, as to know that the Manufacture of Cochineal in 
Mexico is as common and vulgar as the making of Honey 
and Bee's Wax is here. | 


Euphroſ. A ſhort Sketch of that, Cleonicus, would be 


extremely agreeable to me. 

Cleon. You will know then, my Euphroſyne, that Cochi- 
neal is the Female of an Inſect, which feeds upon the 
Opuntia, or Indian-Fig of New Spain.—After becoming 
a Fly, ſome little time it fixes itſelf upon the Leaves of 
the Plant, and there continues till it has attained its ute 
moſt Perfection. —The Native Americans make a conſtant 
Trade of Breeding them in numerous and large Planta- 
tions of the Opuntia, having generally two or three Crops 
of them in a Year—and ſo great is that Branch of Com- 
merce now, that it is computed there are eight or nine 
hundred thouſand Pounds Weight imported from Span:/b 
America in a Year, 

Euphr.ſ. I thank you Clesnicus for this new Piece of 
Intelligence. — And is it, after all, owing to this con- 
temptible Ioſect that we can dreſs away in ſuch gaudy 
and gorgeous Array, that we ſhine in Purple, Scarlet, and 
* VJeſiments in all the Glory and Pomp of At- 
tire ! 

Cleon. What Species of human Grandeur does not ori- 
ginate from ſome low Subject, or deſpicable Creature, or 
another ?—T here is another Caſe fimilar to this, my 
Euphroſyne, and that is, the noted and uſeful] Drug ca'led 
Kermes ; for this, too, is the Female of a F ly of that 
Name, which feeds upon the Ilex, or Holm-Oat ;—TFheſe 
are of great Uſe in dying Scarlet, and ſtill much greater in 
Medicine. — The Ancients thought it a moſt efficacious 
one; and there is ſtill in _ Shops the Arabian Confec- 
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tion called Allermes.— When the Female has laid her 
Eggs, which are very ſmall and innumerable, ſhe dies 
ſoon after, remaining fixed to the Spot where ſhe was.— 
Her Body is a mere Caſe, ſerving to defend and cover the 
Eggs.—Theſe being in Perfection, are gathered by the 
Women in the Morning in great Quantities, —are pro- 
perly manufactured for Uſe—and imported in great Quan- 
tities from France, Spain, [taly, and the [/lzs of the Archi- 
elago, 

F Euphroſ have heard our Nurſes often talk of the 
wonderful Efficacy of their 4/termes Confection in their 
Way, but never had any Idea of an Inſect being the prin- 
Cipal Ingredient in it before.—I find, Cleonicus, when our 
Health declines, Nature has very benignly furniſhed us 
with Reftoratives from every Clais of Beings in the Crea- 
tion, Animal, Vegetable, and Mineral. 

Clean. Your Reflection, my Euphroſyne, is juſt, —But 
it is Time now to advert to one other Predicament pe- 
culiar to this Tribe of Animals, and the moſt amazing 
of all, I mean their Metamorphſis or Change from one 
State of Life to another, and from one Form to another, 
I can with Truth ſay what Ovid aſſerted in poetical 
Fiction only, 4 


/ Bodies changed to various Forms, I ſing. 


Eupbroſ. This is ſo novel a Doctrine to me, that I 
ſcarcely know what you mean by it, Cleonicus; am I to 
underſtand that by the ſame Power who created one Ani- 
mal, it is really changed into another ? 

Cleon. Yes, my nn that is the Myſtery you 
are now to be initiated into.— Pythageras taught a Tranſs 
migration of Souls, which he could by no Means prove true 
by Experiments,—Ovid's Metamorphoſes are all Fiftion,— 
But a Tranſmutation of Forms in numerous Species of 
Bodies, is an obvious Fact, which admits of Ocular 
Demonſtration z and not only a ſingle Tranſmutation, 
but many ſucceſſive Ones, in the ſame Animal or In- 
ſect. 

Eupbroſ. Well, Cleonicus, you talk of ſtrange Things; 
| | but 
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but Facts, T find, are to familarize them to me; fo I ſhall 
become your Proſolyte with the greateſt Pleaſure, 

Cleon. I ſhall not enter into the Diſpute among the 
Ancients, which was fir/t, the Hen or the Egg but I 
ſhall take it for a decided Point, that not only the Hen, 
but every other Animal was originally contained in, and pro- 
ceeded from an Egg, thoſe of the Polypus- Kind only excepted. 
—You will know, therefore, my Euphroſyne, that the 
Changes both in Body and Form, are in ſome three, in 
others four, and ſome undergo five Metamorphaſes. For 
(1) The firſt or fœtal State is that in the Egg. (2.) 

hen the Fœtus is mature, it burſts the Shell, or is 
hatched, generally in the Form of a ſmall Inſet which is 
called the Nympha, or elſe in the Form of à Wim, Mag 
got, Caterpiller, or Grub, which is called the Eruca. (3.) 
After the Nympha or Eruca comes to a mature State in 
that Form, it generally weaves itſelf a Web Coffin, and 
often a long Caſe with Rings tinged in part with Yellow, 
which is therefore called the Aurelia or Chryſalis ; in this 
Cafe it continues its appointed Time, longer or ſhorter, 
and then is uſhered into the World again in the Form of 
(4.) An Aquatic Nympha or Eruca, of various Forms and 
Kinds, After living in this Element its deſtined Period, 
it will throw off its preſent Covering, out of which will 
ariſe (5.) a moſt beautiful Inſect of the nat Kind, the 
Female of which lays the ſame Eggs again as at firſt was 
mentioned. | LATIN] 
 Euphrof. If T underſtand you right, Cleonicus, you in- 
ſinuate that a Gnat goes through a ſerics of five different 
Sorts of Lives, or at leaſt, through Life in five various 
Forms of Animal Bodies. — And pray is not this a Tranſ- 
migration of Souls in Inſects? | 
Cen. I cannot deny but that it is very much like it,— 
But my Euphroſyne is not to ſuppoſe every Inſe& under- 
goes all the five Changes; for ſome have only three; 
and moſt, but four of them. —-l now intend to convince 
you of the Truth of al! 1 have ſaid by the Teſtimony of 
your own Senſes. To begin then with thoſe that undergo 
three States of Life, you mult apply the Microſcope to 
the Object I place before it.— There it is, what do you 


fee ? 8 
F 3 Euproſ. 
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| Euphreſ. See, why I ſee a great Number of pretty little 
Animals upon a Green Leaf—they have fix Legs, two 
Black Eyes, and two very long Feelers, which they ply 
about very quick as they move. 

Cleon. And don't you ſee beſides theſe, an innumerable 
Quantity of fine tranſparent pearly Atoms all over one 
Part of the Leaf ? | 

Euphroſ. I do very diſtinctly; and more than that, I 
ſee they are all fixed on the Leaf by little Pedicles, as if 
they grew on it—but as I obſerve them only on this one 
Spot, | ſuppoſe C leonicus, you will have me conſider them 
as the Eggs of theſe Animalcules. 

Cleen. Undoubtedly they are, my Euphraſyne, and that 
the Animals you ſee are in their Nynpha State. Now here 
is another Leaf, on which you ſee no Eggs; but many 
ſmall Inſects with Wings, —view them, my Euphroſyne. 

Eupbreſ. Iwill —Why * Wings twice as long 
as their Bodies very long Feelers, and very fine. Six 
Legs and two Eyes with the Bodies of ſome beautiful] 
ſpotted.— But I ſee at the ſame Time numberleſs — 

arent ſmall Skins of theſe Inſects - I fee their Bodies, 
— and even the fineſt Antennæ at full Length what 


| do they mean Cleanicus ? | x 

4 Cleon. They are the (Exuvie, or) caſt off Skins of the 
4 Nymphe, when they aſſume their third Form, or that of 
the Fly.— Theſe pellucid Skins are analogous to the Au- 
relia in other Inſects.— Theſe are the Animalcules which 
make what is uſually called the Blzght in Plants and Shrubs, 
whoſe Leaves ſo blighted, ate all crumpled up, as this of 
1 the Currant-tree you now ſee, 


| Euphroſ. Now you ſpeak of the Blight, Cleonicus, pray 
| 


is not that little fretiby Animal which I obſerve fo frequently 
upon, and ſo much annoys the Beauty and Verdure of 
of the Plants in our Garden, to be reckoned a Blight ? 


|| Cleon. Hardly, my Enpbroſpne; for though it does, by 


8 
8 n 85 
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its Froth, greatly ſully your Moodbines, Golden Rod, Roſe- 
mary, and other delicate Plants, yet it never deſtroys their 
Y$ Leaves or Flowers, as thoſe we properly call Blights always 
do.— But this Inſect is another Inſtance of the flight Re- 

gard we pay to the greateſ ſingularities in the 6 of 
Nature. 
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Nature,—Inſtead of the deteſtable Epithet of Blight, the 
Philoſopher looks upon it always with an aweful Regard, 
and calls it the gur Specimen of creating Power.— The 
peculiar Art of defending itſelf from Injuries and Diſtur- 
bance by a FRoTH which it can throw over its, Body at 
pleaſure, is no where to be paralleled in the boundleſs Field 
of Creation that I know of. 7 
Euphreſ. Well, but after all you have ſaid of it, what 
is this wondrous Creature, Cleontcus ? | 
Cleon. I will ſhew you, my Euphroſyne, —having taken 
off about half the F roth, you ſee the Animal, and its Art 
of ſupplying it through the Compound Lens.— 983 
Euphroſ. 1 do with Pleaſure now behold it, which I 
never did befo1e,—lI ſee and admite the Finger of Deity 
in this Animalcule !—1 obſerve he conſtantly keeps 
throwing bis Tail, part this Way and that, and every time 
I ſee the Froth come out in large Bubbles to cover itſelf 
withall.—I really thought till now the Frath had pro- 
ceeded from its Mouth. | 11 
Cleon. But the nobleſt View of all, is the Method this 
Creature (ot Nympha) takes to Metamotphoſe itſelf into 
a Moth, which you may obſerve at any Time, as follows 2 
After the Freth begins a little to ſubſide, put it with 
the Leaf under the Glaſs.— The Froth degeneratihg to 
a White Film, fixes the Nympha to the 1 after 
this you will ſee the Moth firſt put out her Head then 
proceeds the Body by degrees —as ſoon as the Shoulders 
are out, you will perceive a ſmall. Protuberance on each 
S ide theſe Protuberances, every Minute, grow larger and 
larger, till at laſt you will obſerve, they are the Wings of the 
Moth unfolding by degrees.After one Quarter of an 
Hour the whole Change is effected the Moth is liberated, 
its Wings are extended over its Body—and the fine Silver- 
looking Cale of the Nympha remains in your View, with 
all its Legs, &c.— This whole Scene I have myſelf viewed 
with the higheſt Pleaſure, and ſo will my Euphrafyne, 
Eupbroſ. | ſhall attempt it the firſt Opportunity Cleans 
cus ;—Pray how many of theſe Kind of Lives have Butter- 
flies and Moths in general ? ; 1 
Clean. Four, the Feius in the Egg, the Caterpillar ot 
Nympha, the torpid State in the Aurelia, and the Fly which 
by” F 4 | thence 
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thence proceeds. After ſome Time the Butterfly lays 
her Eggs.—Theſe are hatched into Caterpillars,— Theſe 
after the hot Months, ſpin from their Mouths a Sort of 


Web, in which they lie in the Aurelia State till Spring, 


and then comes out the Butterfly or Moth.—In moſt of 
the Scarabs, and common Flies, the Eggs produce Mag- 
gots and Grubs,—Thoſe of Gnat-Kind, ſmall fender 
Worms. Of theſe laſt Animals, there are no leſs than five 
Metamorphoſes.— And among theſe none ſo remarkably 
curious as the Ephemeron GNAT, or FLy. | 
Eupbroſ. I have heard of this Inſect, Cleonicus, being 
famed for living but ene Day. 

Cleon. That is the common Opinion my Euphreſyne, 
but the "Truth .is, that inſtead of a whole Day, there 
are very few of thoſe Gnats that live more than five or 
fix Hours after they attain their Fly-State.— For having 
kept them by me in Pans of Water for near two Years 


together, I obſerved very particularly, the ſeveral Periods - 


and Changes it paſſed through from Beginning to End, 
which I ſhall now relate to you in Order, and (1.) The 
Gnat lays her Eggs on the Surface of the Water in nu- 
merous Cluſters, which are ſoon hatched by the Warmth 
of the Air into (2.) Erucæ or ſmall ſlender red Worms, 
which throw themſelves along in the Water in Form of 
the Letter S; as you may obſerve them in all Puddles and 
Ponds of Water during the Summer Months every where; 
towards the Approach of Winter, this provident Animal 
begins to make itſelf a Cafe, with the fineſt Materials of 
Vegetables and Earth mixed and glued together, —in this 
it abides through the Winter Seaſon, at the End of which 
it is changed into its (3.) Cbryſalis State, in which it 
continues dormant or torpid till zhe Spring comes on, and 
it is then transformed into (4.) a beautiful Nympha, or 
Creatare, like a ſmall Fiſh, almoſt; and in this State it 
continues for two or three Months, -when about- the 
latter End of May it begins to be ſluggiſh and in- 
active, and about three o'Clock in the Afternoon, it 
becomes nearly motionleſs, and ſo continues till about 
five, when (F.) The Head of the Gnat begins to appear 

ently riſing above the Surface of the Water ;—then the 
Body ſiowly aſcends near perpendicularly upright, till = 
| | who 


Flate 
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whole be excluded from the Exuvie ot Skin of the Nym- 
pha.— The new-botn Gnat then falls flat on the Surface 
of the Water, and remains without Motion for a few 
Minutes,—About ſix o'Clock it begins to move its Wings 
very tenderly, then riſes on its Legs, and flutters its 
Wings—attempts to walk, and ſoon after to fly.— And this 
being the Caſe of ſeveral of them at the ſame time, they 
will friſk and play about oh the Surface of the Water for 
the Space of near two Hours—the Males and Females 
now find each other out, and aſſociate together from eight 
to about nine o Clock. Then perſue their promiſcugus 
flighty Dance, as before ;—then the Females lay their 
Eggs about ten o'Clock—after which they play and part 
a while, then drop down dead at once, and all expire 
generally by eleven o'Clock at Night.—I once kept one 
alive till twelve the next Day.—I know this Account of 
the Ephemeron and its Tranſmutations, differs much from 
what you will find, my Euphreſyne, in reading Authors, 
but all I have now avered, I know to be Fact. 

Euphroſ. I thank my Cleonicus, for giving me ſo true 
and ſo explicit an Idea of this wonderful and curious 
Animal, under all its Variety of Lives and Forms.—I 
have learnt already that nothing is great or ſmall but by 
Compariſon, fo I can conceive a Life of five Hours may 
ſeem as long to an Ephermeron Fly, as the Life of fifty 
Years to'a Man, as both vaniſh together when compared 
to Eternity. | | 
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DIALOGUE XI. 


Of SerPEnTs, REPTILES, and MULTiPEDES 
of the RAPTTLE-SNAKE 53 VIPER ; Common 
SNAKE; SNAIL; CATERPILLAR; BoMBYx, 
or SILK- WoRM. | 

Cleonicus. : 
WE are now arrived, my Euphroſyne in the Courſe 
of our Meditations on Animals, to the moſt in- 
ſerior Orders of them, that is, the REPT1LEs and.SER- 
PENTS, 
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PENTS, whoſe Motion is performed with many Feet, or by 
Few, or by none at all, but which puſh themſelves forward 
by a ſinuous Bending and Turning of the Body, this 
way and that, as they proceed; and this lauter Sort we 
properly call Serpents, and the other which move with many 
Feet, we call Centipedes, Multipedes, &c. 

Euphroſ. 1 make no doubt, Cleonicus, but even thoſe 
Animals, the very Name and- Sight of which make one 
ſhudder, will afford very copious and convincing Leſſons 
of that Divine Doctrine, the Wiſdom of God in the Works 
of Creation and Providence, and as ſuch I ſhal! be very at- 
tentive to what you ſay, 

Cleon. We ſhall begin with the Capital Creature of 
this kind, the SERPENT, of which there are many different 
Species and Sizes, both on Land and in Water,—Some 
of thele ate very porſonous, as the Rattle- Snake, and the 
common Viper or Adder, — ſome have no Poiſon, and are 
very innocent, as the common Snake, Slow-MWorm, &c. 

Euphroſ Pray, Cleonicus, can you give me any Idea 
how this /muous Motion of Serpents is performed ? 

Cleon. I will endeavour to do it to your Satisfaction, 
I hope, my Eupbroſyne.— In the firſt Place you will know 
that the Bodies of Serpents are covered with pretty large 
Scales, as you ſee plainly enough in the Snake or Viper.— 
2d, Theſ. Scales lie acroſs the Belly contrary to thoſe on 
the Back, and other Parts of the Body.--3dlz, 'Thefe 
Scales have each their particular Muſcles, by which they 

can he moved or raiſed a little from the Body,—gqthly, The 
Edges of theſe Scales ſucceſſively ſo raiſed one after ano- 
ther, become a Sort of ſhort. Feet, by which they can 
infinuate or bear themſelves, with great Force forward. — 
Sthly, The Muſcles of the 2 Body are of ſuch a 
peculiar Form and Diſpoſition as to Favour or rather 
produce that ſinuous Motion we ſpeak off, —6th/y, The 
peculiar Articulation of the Vertebræ, or Bones which 
compoſe the Spine of a Serpent, are the moſt proper for 
ſuch a Motion that can be, for they are round at one End 
and hollow on the other, ſo that they move in each other 
every Way, like a Ball in a Socket; and therefore con- 
ſpire with every other Part to Produce ſuch a ſinuous Mo- 
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 Fuphreſ, I am quite fatisfied in that Point, Cleonicus ; 
I find they not only move with great Force upon the Sur- 
face of the Earth, but alſo that they can climb up Trees, 
and twining their Tails round the Boughs, can extend their 
Bodies and Heads a great way round, to take their Prey 
within Reach. —I fnd in Virgil, Ovid, Horace, Lucan, Ho- 
mer, and many other Poets, very moving and beautiful De- 
ſcriptions of this monſtrous and tremendous Creature— 
particularly that of Homer, which Pope thus Verſifies. 


The Atlars heav'd, and from ihe trembling Ground, 

A mighty Dragon hot of dire portent, 

From Fove himſelf the dreadful Sign was ſent ; 

Straight to the Tree his ſanguine Spires be roll a, 

And curd around in many a winding Fold. 

The 11010 Branch a Mother Bird poſſaſt, 

Eight callow Infants filPd the Moſſy NVeſi; 

Her ſelf the ninth, the Serpent as he hung, s 

Stretch d his Black Faws, and cruſb d the crying young. 

While bob ing near, with miſerable Moan | 

The drooping Mother wail d her Children gone; 

The Mother laſt, as round the Neft ſhe flew, ING 

Seiz'd by the beating Wing, the Monſter floß. 
PoPE's Ilia“. 


Cleon. You'll find by ſacred and prophane Hiſtory, that 
the largeſt Sort of Serpents have always been repreſented 
as Dragons and Monſters, and under other terrific Cha- 
racers, which have impreſſed Mankind with irreſiſtable 
fear and dread of approaching them; and it is wotthy Ob- 
ſervation, my Euphreſyne, that the moſt dreadful Species 
of all, carries in his Tail an Alarm Bell, or RaTTLE, to 
give Notice to his Prey of his Approach, and thereby 
an Opportunity of getting, if poſſible, out of the Way. 

Euphroſ. This muſt be regarded as. a moſt evident 
Proof of a providential Deſign, in the Original Formation 
of this Creature. It is from thence I ſuppoſe, called the 
Rattle-Snake, —But pray, Cleonicus, what does this Rattle 
conſiſt in? | 

Cleon. It conſiſts of ſeveral bard, firm, and horn-like 
Pouches, which are articulated one within another, in 

OY tuch 
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ſuch a Manner, and ſo looſely, that they ſtrike againſt 
each other, and make a Rattling Noiſe; whenever the 
Serpent vibrates his Tail, for they afe placed upon the 
End of it for that Purpoſe. 

Euphref. Pray, Cleonicus, how large a Size do they 
grow to? 

Cleon. The Size of the Rattle-Snake is enormous, my 
Euphroſyne ; I have ſeen the Skin of One upwards of 
twenty-one Feet long, and about four Inches thick; it 
was ſonicely ſtuffed as to repreſent the Tiife, and it ſtruck 
me with Horror to view it. But I have read of ſome that 
are of a much larger Size.—T hey are not apt to be miſ- 
chievous, but when they are offended, or trod upon. 

Euphroſ. The Poiſon of Vipers, is from the Bite, I have 
heard, Cleonicus, and not a Sting, as in Inſects. 

Cleon. It is true, my Euphroſyne, the Poiſon of Serpents 
is contained in a Bay, in the Gums, at the upper End of the 
Teeth—it is ſecreted from the Blood by a proper Gland, 
and conveyed in a Du to the Bags. —The Teeth are 
zubulated for receiving the Poiſon. And ſharp pointed for 
making the Wound—a little below the Point is a long 
Sit, through which the Poiſon is emitted into the 
Wound.—'The Poiſon of Vipers is of great Uſe to enable 
them to ſecure their Prey, and to digeſt it when devoured. 
— The Fleſh of Vipers is of the higheſt Eſtimation and Uſe 
in Phyſic, as boiled in Broth, infuſed in Wine, or eaten 
like that of Eels. | 

Eupbroſ. Is there any Truth in the Story which I have 
alſo heard Cleonicus, that the Rattle-Snake is poſſeſſed of a 
Power of making ſmall Animals, as Mice, &c. jump into 
its Mouth, by a fort of Enchantment, 

Cleon, I know this, my Euphroſyne, that People of great 
Credit have affirmed that they have ſeen them do it often, 
but they vary in their Accounts of this facinating Power; 
ſome averring it conſiſts in a Sort of Halitus or Breath 
Muing from their Mouths ; but others think it owing to 
fixing their Eyes, with a horrid Glare upon the little 
Mouſe, till it begins to quiver and ſhake, and with Shreiks, 
and Cries advances towards the open Mouth of the Ser- 


pent, and then jumps as it were by Enchantment, (as you 


lay, ) into the fame 


Buphroſ. 
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Euphroſ. How miſerable ſuch a Sight as that would 
make me | What ſtrange Things are to be found in 
Nature ! pray, Cleonicus, does the Serpent always move in 
a prone Poſture, or with any Part of its Body erect at any 
Time ? 

Cleon. It moves in either Mode at Pleaſure, my Euphro- 
ſyne ; but more ſeldom in the latter, unleſs when he wants 
to ſee a good Way about him.—He then glides along on 
his hinder Part, with his Head upraiſed ; and brandiſhing 
his forked Tongue, with a 'hifling Noiſe, when enra- 
ged. 


Eupbroſ. Pray what are thoſe called fiery flying Serpents 
that we read of ? | 
Cleon. The fiery Serpent may be fo called, perhaps, 


from its high, ſhining, Golden Colour, in ſome Parts; 
thus the Poet; 


Above, all r ber glittering Volumes riſe, 
Flames in her Creſt, and Lightning in her Eyes. 


{ſpeaking of a Serpent bruiſed and mangled by an un- 
feeling cruel Swain. )—As for a Flying ing N [ never 
met with any in my Reading upon Natural Hiſlory. 

Euphroſ. By what you have now related, Cleonicus, I 
fancy a Serpent of the larger Sort muſt make a ver 
Noble and Majeſtic Figure, when ſeen to the g 
Advantage. 

Cleon. So much to Admiration, that he has always been 
thought the w1/e/? of all Animals; and even adored as 2 
Deity among the Egyptians, and many other Eaſtern Na- 
tions, To fay the Truth, my Euphroſyne, there are many 
of the Coluber Species of Serpents ſo finely ſpeckled, 
ſtriped, and bedecked with Variety of Colours, as ſcarcely 
to have their Parallel in any other Part of the Creation. 

Euphroſ. Well, I think I have had a long Leſſon on 
Serpentine Philoſophy, Cleonicus, but give me leave to aſk 
one Quſtion more, is there any real Difference between a 
Serpent and a Snake ? 

Cleon. A SNAKE is a Serpent undoubtedly, yet differs 
from the Viper-kind in two or three Eſſential Points; for 
{1-) a Snate is not venemous, as all Vipers are.—(2.) Snakes 


are 


1 
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are hatched from Eggs, but Vipers are born alive (z.) 
Snakes are generally ſpotted Black and White, whereas 
Vipers are more of a Bronze or Yellowiſh Hue, with 
long black or dark Streaks along their Bodies.—( 4.) The 
larger Serpents have Scuta or Shield-like cover'ng on the 
Back and fore Part of the Body, arid Scales on the Belly 
and Tails only, whereas a Snake is covered with Scales 
all over.— And ſo much for Serpents, my Euphreſyne ; 
now a few Words concerning Reptiles, and we have done, 
- Euphroſ. Pray, Cleonicus, what do you properly call a 
eptile ? 

Alan. Any Thing that creeps or crawls along with 
many ſmall Feet, and therefore they are generally called 
Multipedes, Indeed many of this Tribe have been called 
Centipedes, as if they had a hundred Feet; and ſometimes 
Millepedes, a thouſand Feet, that is, any Animal with a 
great Number of Feet; ſuch as Yood-Lice, Caterpillars, 
Snails, Worms, nay, all the Lizard-Kind; for though they 
have but four Feet, yet they move by cr-eping and crawling 
along —in ſhort, my Euphroſyne, the Modes of moving in 
thels Creatures are fo peculiar and anomalous, that there 
is no reducing them to any certain Rule. Thus Snails, 
as having no diſtinet Legs, can't properly be ſaid to 
crawl or creep), yet they may be ſaid to glide along. 

Euphroſ. Your ſaying SNA1Ls have no diftint Legs, 
Cleonicus, ſeems to imply they have Legs of ſome fort or 
other, 

Clion. There my be obſerved in the Sides of the Snail 
an evident Motion of Parts, which though contained in 
one continued mucilaginous Membrane, yet may be con- 
ſidered as fo many Feet acting in Sueceſſion, and by the 
external roughneſs of the Skin, produce a Motion, and 
carry the Snail gradually forward. 

Zuphroſ. Pray, Cltonicus, are thoſe Black Spots that we 
ſee on the End of the Horns of the Snails, the real Eyes of 
that Creature ? 

Cleon. Undoubtedly, my Euphroſyne ; apply any Object 
to within an Inch of em, and you will perceive that 
they ſee it, by their „ drawing them immediately into 
their Head ;—this is 10 v. onderful a Faculty as is not to 
be obſerved in any other Animal that Il know of, —As 


Snails 
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Snails have four Horns, ſo they have four moveable Eyes 
of Courſe—two on the long Horns raiſed high to ſee 
round about them; and two on the ſhort Horns below to 
ſee any Thing near their Head. 

Eupbraſ, A wonderful Proviſion this, for a Creature 
that moves fo flow | And what I think fill more a Mark 
of diyine Deſign, is to find it endued with a Power of 
contracting it's Body into a hell that it conſtantly carries 
about him, when he perceives himſelf aſſaulted or ob- 
ſtructed in his Paſſage I fancy the Snail has Teeth and 
Jaws, Cleonicus, by his readily and ſpeedily devouring 
green Leaves and Herbage. 

Cleon. He has very ſtrong and ſharp Teeth, like Cater. 

illars, and other Reptiles, which devour the Leaves and 
Bloſſoms of your fineſt Plants and Flowers, to the great 
annoyance of the Garden,— Theſe Teeth may be ſeen 
while the Snail is feeding, if my Euphroſyne will take the 
Trouble to view them with her Explorator; applied in a 
proper Manner. 

Euphreſ. 1 have fo great an averſion to theſe Animals, 

Cleonicus, that I ſhall take your Word for it. 
Cleon. If you are fo averſe to them, *tis happy for you, 
that you are not obliged to eat them, as many are, for Con- 
ſumptive Piſerders, for they afford the of Nouriſh- 
ment. 

Huphreſ. Happy indeed, Cleonicus ; | am willing to leave 
the further Conſideration of this melancholy Subject to 
the Naturali/t and Invalid -l fear this Reptile Race does 
not abound in many chearful and exilerating Subjects. 

Clean, Hey dey, my Euphryoſyne, you are in the Hyp all 
t once! ]s there any Thing in Nature but what is beau- 
tiful and even ſiting, when rightly conſidered ? Come 
turn your Eye to the Pride of Nature, tbe ſmall Cater- 
pillar I have juſt taken up in the Garden—look at it with 
your Compound Lens— and you muſt confeſs that it is a 
rich and noble Work of God, | 

Euphraſ. 1 never ſaw a Caterpillar in this Light before 
How richly is it adorned with Colours, Black, Red, 
Yellow, White, & What beautiful Tufts of Hair do 
] ſee in leyeral Parts of the Body Four curious round 
Tufts upon it's Back, all of equal Size, and at an equal 
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Diſtanee, juſt like the Hair in my fineſt Bruſhes—again, 
two long Tufts of Hair upon it's Head, which look like 
Feelers in Inſe&s ; theſe, too, are bruſhy and Black at the 
Ends, and of different Lengths—two more ſuch Jon 
Tufts, one on each Side—and one more the fame at the 
Tail.—What regular and beautiful Ringlets compoſe the 
Body, ſtudded with hairy Knobs of various Hues No 
Ermine is half ſo rich and _ ſpotted How do you 
account for ſo much gaudineſs and genuine Finery in a Crea- 
ture of this loweſt, this moſt contemptible Claſs, 
Cleonicus? | | 

Cleon. The Works of Omnipotence are all unaccount- 
able, my - Euphroſyne, except ſome that relate to the 
Otconomy and Preſervation of the Species and Order of 
Beings—but you have not yet ſurveyed all the Wonders 
of this Reptile ; look next at the Feet, and tell me how 
many you find, 3 

Eupbroſ. T will, Cleonicus; — ] fee fix at the Part next 
the Head, three on each Side; theſe have ſisgle and 
ſharp pointed Claws, of a TFortoiſeſhe]] Colour—upon 
the middle Part of the Body, I obſerve eight Legs, four 
of a Side, but theſe are very different from the other, 
having a Sort of round, Concave Feet, the Rims of which 
ſeem divided into many ſmall Parts like Toes ; by theſe 
I ſuppoſe they are able to take faſt hold on every Thing 
they crawl upon.— On the very End, or Tail, I ſee two 
more, the ſame with thoſe at the Head -In the whole, 
this Reptile has ſixteen Legs; eight of two different 
Sorts, —Have I rightly anſwered your Commancs, Cleoni- 
cus 

Cleon. Preciſely well, my Euphreſyne. There are many 
other Sorts and Species of Caterpillars, which, at times, 
you will find in the Garden, and in like Manner, may ex- 
amine at your Leifure——ſome ate very hairy all over—— 
others have no Hair at all.— But they al} have the Faculty 
of ſpinning à fine Silk, the Treads of which they draw out 
of their Mauths, as the Spiders do theirs from their Pof- 
teriors,— The Spider ſpins his Web entirely with his Feet, 
the Caterpillars with the Meuth only.—The Spider's Web 
is to en nare his Prey, — That of a Caterpillar ſerves him 
for a Rope to deſcend from the Branches of Trees to the 

Ground 
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Ground. He alſo ſpins himſelf a Ladder againſt 
the Walls and Windows of the | Houſe, by which he 
climbs to the Top, and gets into Holes——and there he 
makes his. ſilken Sepulchre, in which be depolits the- Re- 
mains of the Caterpillar or Nympha, and aſſumes the 
Aurelia State. 15 , | "4. 

Euphreſ. I find Cleonicus, that every Thing hitherto ob- 
ſerved of Caterpillars, is applicable to the Sit- Worm, and 
that this moſt celebrated and uſeful Reptile, to whom we 
owe the greateſt Partof our rich and moſt re 
is nothing but a mere Caterpillar, and that the filken Ba 
or Caſes, in which it entombs itſelf, are the Materials of 
all the Sill Manufactories in the World; and the Moth 
which produces them, lay her Eggs ou the Branches and 
Leaves of Mullberry Trees, on which cheſe Silky- 
Caterpillars feed, to the Time appointed for their 
Change.——But why is not the Silk of other Cater- 
pillars uſed alſo ? | bas © 208 

Clean. I ſuppoſe the Reaſon of that is, becauſe no 
others produce it in ſufficient Quantity; they generally 
finiſh their Caſes in two or three Days, and but very thin 
ones—but the Bombyx or Silk Worm, my Eußpbroſyne, is at 
leaſt ten Days in finiſhing her funeral Tomb; and it is ſo 
very thick, that were it untaveiled into a firnit Line, it 
would be fix Miles in length then as to it's Strength, it 
is found that one Silk Thread of the Bombyx, is equal to 
five of thoſe ſrom the Spider, and much larger than the 
Silk of any other Caterpillar, But as there are ſome cu- 
rious Books wrote upon this Subject, I ſhall procure them 
for your further Information, and ſo for the 
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DIALOGUE XI. 


The foregoing SUBJECT continued Of the Axr- 
Lion; Centieze; MouLTipEDs or Woop- 
Lovsz; of Errs, and Liz AxDps; of the Cxo- 
.,CODILE and ALLIGATOR ; of the CAMELLON : 
of the EaxTH-WoRM, 


Cleonicus. 

HE preſent Hour, my Eupbroſyne, will carry us 

through our Contemplations on REPT1LES. 
Common Subjects of this Claſs are endleſs, but a few 
ſtriking Specimens ſtill remain to excite in our Minds 
further Conviction of the aſtoniſhing Wiſdom, Contri- 
vance, and Deſign employed in the Formation of many 
Individuals of this low Bates of Beings. 

Euphroſ. I think my Time never ſo nobly employed, as 
when I am in the Contemplation of ſome fignal Operation 
of Nature, for be the Subject what it will, it is equally 
grand, equally ſublime to me——therefore pray tell me, 
—_— what I am next to admire in the Scene of Rep- 
tiles, 

Cleon, Something that I am ſure will delight my Eu- 

roſyne—it is not only an oddity, but, I believe, a ſingu- 
arity in the Works of Nature—for whereas almoſt all 
Animals, when they move at all, move ftrait forward 
very few indeed, move /ideways, like the Crab - but none 
in Nature that moves backward only, but that Creature 
which Naturaliſts call the Formica Leo, or AN r-Liox, 
which, if it were to ſave it's Life, would never move a 
Step forward, 

Euphroſ. J am loſt in wonder and amazement, when I 
take a Survey not only of the Infinity, but alſo of the Di- 
ver ſity of the Works of the Deity !—An Animal doomed 
to go backward, one would thick muſt always recede 
from, inſtead of purſuing it's Prey, and ſo, of Courſe, 
be ſoon ſtarved ——By what Art can it preſerye it's Ex- 
iſtence, Cleonicus ? 


Cleon: 
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Cleon. All Things are poſſible to the divine Creator—Ani- 
mals of all Forms, and Modes of Movement may have the 
Means of Lite accommodated thereto.—It would puzzle 
a, Euphreſyne, or me, to thinkof a Method by which ſuch 
a Creature can very readily catch and devour Ants and other 
Inſects.— And to hold you no longer in ſuſpenſe, it is 
briefly thus; the Aut-Lian ſeeks a Aud Soil, and havin 
found a Place in fine flowing Sand, it begins to go roun 
and round with a circular retrogade Motion, throwing up 
the Sand to the Top, *till, by contracting it's Circles, or 
rather Spirals, it makes itſelf a Hole in the Sand of about 
three Inches Depth, in the Form of a Funnel—it is alſo 
about three Inches wide at the Top, and at the narrow 
Bottom a Hole is made, a little more than big enough to 
receive it's Body, and the Earth hollowed away below that 
—at the Bottom of this Funnel it lies very ſnug, with it's 
Head and Forceps in the Hole, expecting every Minute 
it's Prey to come to it. 

EEupbreſ. To come to it, Cleonicus | ——What, by a 
Charm] or what other Way ?—But I believe I gueſs how 
the Caſe ſtands.— The Ant (with all her Wiſdom) I al- 
ways looked upon as a giddy-headed Mortal, running 
this Way and that, and every Way, till it comes to the 
fandy Precipice, on the Brink of which, the treacherous 
Sand giving way, it immediately flides down the Side of 
the Funnel, and, conſequently, into the voracious Jaws 
of the Inſet-Lion.—lIs not this the Caſe, Cleonicus f 
© Clean, You have hit it off to a Tittle, my Euphroſyne.— 
That is the Artifice employed by ſagacious Nature to ſup- 
ply this (otherwiſe) helpleſs Animal to it's Food, ſince 
not only Ants, but many other ſmall Animals in their ca- 
ſual Excurſions, run upon the ſame ſandy Precipice, and 
inevitably fall into the Mouth of the Lion. But ſtill there 
remains a more wonderful Part of the Story,—— * 
va. Indeed, Cleonicus ! Pray let me know what 
that is for I am ſure I can't gueſs it out as I did before. 
. Cleon. I believe as much, my Euphroſyne, you muſt be 
inſpired to do that, as much as the Animal is itſelf toexert 
ſuch a ſtrange Degree of Force and Art as it is obliged to 
do on ſome Occaſions.—For the Caſe is this, when any 
Winged Inſet happens to 172 on the Edge of the Funnel 
mw 2 and 
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and glides down to the Bottom, it endeavours to recover 
itſelf by lying up. but it is ſoon prevented making it's Eſ- 
cape that Way, by a Volley of Sand which follows it, 
like Stones, and beats it down with great Precipitation to 
the Bottom of the Funnel, where it becomes the little 
Lion's Prey. | 

Eupbroſ. Well, if ever I heard the like of this, Cleonteus 7 
W hence has this Creature the Power of raiſing ſuch a 
ſtorm of Sand about the Ears of the Fly! How does it 
know that Particles of Sand can have Force enough to beat 
it down again into the Pit of Deſtruction !. 

Cleon. This Force and this Sagacity in the Creature, is 
all of divine Original, —Animals are but a Sort of livin 
Machines,—T hey act their Parts on the Stage of Life 
like ſo many Puppets in a Shaw; like the Sawyers, the 
Carpenters, and 5/03 all; &c, which you ſee daily at 
Work in the Clocks in St. Martin's-Court.—Any Time- 
Piece may be made to ſhew the Hour by an Index or Hand 
that goes backwards, juſt as well as by one that goes for- 
ward, in the common Way.—AIll the mere Animal Crea- 
tion ſeem deſigned to anſwer one common great Purpoſe, 
that is, To declare the Glory of God, in Specimens of bis 
Hand-Wirk. 

Euphreſ. Well, but after all, what is this wonderous 
Animal, this divine Machine, as you call it, Cleonicus ? 

| Cleon. Why truly, my Extbrohne, it is nothing more 
than a Caterpillar of a large Fly, ſomewhat like the Libella 
or Dragon-Fly.—AI1l theſe marvellous Particulars of this 
curious .retrogade Oddity of Nature I received from a 
Gentleman, who with great afliduity attended to all it's 
Motions and Actions for the whole Period of it's Life. — 
He ſaid the Creature was ſometimes unlucky, and could 
meet with no Prey for a whole Day, ſometimes not in a 
Week, or Fortnight ; but it appeared very patient of Hun- 

er, and never quitted it's Station at the loweſt Part of 
the Funnell.--—At length it prepared for the Aurelia 
State, and was no more the Formica Leo. | 

Euphreſ. With what Pleaſure, and Aſtoniſnment do I 
hear ſuch Natural Hiſtories as theſe !—Pray Cleonicus 
what is the next ſtriking Object among Reptiles, that re- 
quire my Attention? N 
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Cleon. That Creature which is moſt properly called a 
Reptile, or creeping Thing, I mean the CENTER, whoſe 

otion is wonderful, if well confidered, being produced 
by the regular and ſucceſſive Motion of a great Number of 
Feet on each Side of it's ſmall long Body. Concerning 
this Affair the late Dr. Derham has this Obſervation : * 

elt is a wonderful Mechaniſm, obſervable in. the going 
of Multipedes, as in the Scolopendra, &c. that on each Side 
of the Body every Leg has it's Motion, one regularly 
following the other, from one End of the y to the 
other, in a Way not eaſily to be deſcribed in Words; fo 
that their Legs in going, make a Kind of Uudulation, and 
give the Body a ſwifter Progreſſion than one would imagine 
je could have, where ſo many Feet are to take ſo many 
695 7 1 admired that ſtrange 
of. I have oftentimes admir 

— — from ſuch a Multitude of ſmall pK 
both Sides of the Body. Pray, Cleonicus, what Number of 
— Legs may there be, in thoſe which have moſt 
of all? | 

Cleon. I think Naturaliſts have counted between thirty 
and forty on a Side, my Euphroſyne, but ſome have more 
and ſome a leſs Number—the common A4ultipedes or Mood- 
Lice (which are of ſuch great Repute in Medicine,) 
you know very well have but eight of a Side, or fix- 
teen upon the whole—their Bodies are covered with ſeve - 
ral narrow Caſes, which lie a little over each other, ſo 
that the Animal, when diſturbed, can roll itfelf up into a 
round Ball, and thereby can be eaſily ſwallowed as a Pill by 
thoſe who are obliged to rake them for their Health- 
Sake, 

Euphroſ. Our Diſorders are many- fold, tis true, but 
Providence makes almoſt every Thing a Remedy for ſome 
or other of them. s there any Thing further remarkable 
in this Order of Reptiles, Cleonicus F 

Cleon. Yes, my Euphroſyne, we muſt not omit that 
extraordinary Caſe, where ſome of this Species are found 
to be perfect No#iluce, or to pine in the dark Night, like 
Sticks of Phoſphorus about an Inch long, upon the Path 
where you ate Walking—I don't know if you ever ob- 
ferved them, but I have * them up, 
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put them into a Box, and the next Morning, found them 
to be moſt curious lender Centipees. 

Euphreſ. Pray, Cleonicus, what Order of Beings do you 
reckon Lizards to be of ? | 

Cleon. As they move by creeping and crawling, they 
muſt be deemed Reptiles, though they have but four Legs, 
and five Toes upon each Foot, —Of this Species are all 
Efts or Newts, to commonly ſeen in the Summer Time: 

ay even the Crocodile or Allegator muſt be conſidered as 
only a very large Lizard or Newt, being in general made 
* Way like them. 

uphroſ. Theſe are really ſtriking Objects, Cleonicus ; 
for they never fail to ſtrike me with great Fear and Dread, 
whenever I fee them. — And yet, (who could believe it?) 
a Lady that I ſometimes viſit, keeps a Green Lizard for 
her Amuſement ; nay even lets the Creature run over her 
Body, Breaſts, Arms, &c. It makes me ſweat to think of 
it.—I am as much afraid of it when I go there, as ſome 
People are of a Cat. | 

Cleon. I don't wonder at it, my Euphroſyne, at all, I 
had at firſt a great Averſion to Vater Newts, till I was 
obliged frequently to put them into Glaſs "Tubes for 
ſhewing the Circulation of the Blood in their Tails; and 
they then became very familiar to me, as the Lizard to 
the Lady you mention.—But were you to ſee a Crocodile, 
I ſhould not wonder at your being a little ſcared. 

Euphroſ. I believe it would not be a little, Ceonicus, if 
I was to ſee one as large as I have heard talk of, eighteen 
or twenty Feet long. 

Clean. And ſome are much larger than that, if we be- 
lieve Travellers; however, this is certain, that they are of 
a monſtrous Size, and live on Land and in Water.-Th 
are very numerous in all the great Rivers in the Eaſt Indies 
and America,—They live chiefly upon Fiſh, and any 
land Animal they can ſeize.—Are particularly fond of 
Human Fleſh and Blood; and often catch up little 
Children, when {trolling at a Diſtance ſrom the Cottages 
near the Rivers —Alio too often they ſeize on Perſons 
in Canoes going upon the River,—For theſe Purpoſes 
they lie in Ambuſh in Sedge, Reeds, Ruſhes, &c. which 
grow thick by the Sides of thofe Rivers.—When 5 
elze 
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feize any living Prey, they plunge with it to the Bottom 
of the River till it is drowned, and then come up and eat 
it above Water. — They move very faſt forward, but 
turn very ſlowly round, ſo that the Prey often eſcapes by 
that Means.—T heir Mouth is very long and pointed like 
a Fiſh's, beſet with ſerrated, ſtrong, ſharp-pointed Teeth, 
Their Bodies are covered with a Sort of Mail, but not 
impenetrable, the Tail-Part with a Sort of Scales like 
the Tiles on a Houſe.— The fore Feet are ſomewhat 
ſhorter, than the hinder ones, and have five Claws with 
ſharp pointed Nails ; the hinder Feet have four Toes 
only on each Paw.—T hey are of a dark Brown Colour 
like Mud, and are not eaſily diſcerned from it, which makes 
them the more dangerous.— They are bred from Eggs 
buried in the Sand, and hatched by the Sun's Heat.— 
The Alegator is a Sot of Crocodile, and has a ſtrong ſcent 
of Muſe. 
Eupbroſ. The Account you have given Clzonicus, agrees 
exactly with what I ſaw exhibited by way of Show in 
Cockſpur-Street ſometime ago, where a ſmall Crocrodile 
alive in a Tub of Water, was ſo far magnified by a large 
Concave Speculum, as to appear at leaſt twenty Feet 
long; and this was enough for me, for I never ſaw ſuch a 
horrible Appearance in my Life.—Is there any thing 
more, after this, worth Notice in the Reptile Claſs ? | 

Cleon, Yes, my Eupbroſyne, you have heard many a 
time of that curious Animal, called the Camelion,— 
 Euphre. J have, Clemicus ;—That it lives by the Air— 
changes its Colours at Pleaſure, &c. 

Cleon, Theſe Stories ſavour too much of Romance, my 
Euphroſyne,—the Truth is, this Animal is not perfectly 
of the Lizard Kind;,—And Nature has furniſhed it with 
a long ſmall Tongue which it throws out of its mouth 
along upon its Back, which ſmall Flies ſettle upon, and: 
ſick to, and are then drawn into its Mouth for Food, and 
this is its Way of Life. Then as to its voluntary Change 
of Colours, I think it too much like the Pretence of Feeling 
Colours, to be true.— The Colour of this Animal is an 
exquiſitely fine Green; on the moſt eſteemed Sort, they are 
{potted with Yellow, Brown, &c.— They have various 
Eminencies all over their Bodies, ſtudded with ſmall K nobs 
like Pearls, and Gems, which placed in a proper Light 
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ive them a moſt rich and brilliant Appearance,-The 

yes of this Creature reſemble a deep Lens, ſet in a+ ver- 
fatile Socket, which by a peculiar Mechaniſm of Muſcles, 
it can turn forwards, ſideways, and backward, ſo as to ſee 
_ way and every Thing about it,—Yea, ſo ſingular is 
the Faculty of Viſion here, that the CAMEL1oN can look 
forward with one Eye, and backward with the other, at 
the ſame time; that it can look upon the Ground, and into 
the Heavens, at once, without turning the Head, which 
is fixed to the Shoulders. There are many inferior Sorts 
of Camelions, not worth reciting to you, as my Deſign 
is only to bring you acquainted with the moſt extraor- 
dinary and principal in each Claſs of Objects which Na- 
ture has propoſed for our Scrutiny, and Admiration. 

Euphroſ. O, that every Euphreſyne who had a Brother, 
had one ſo obliging } But don't let me tire you any longer 
at this time, Cleanicus. 

Cleon. I have only one Reptile more to amuſe my 
Euphroſyne with for a Concluſion. —And what ſhould 
that be but the Earth-Worm,—A Theme truely low in- 
deed, you will ſay.— But the divine Wiſdom diiplayed in 
its wonderful Fabric and ſingular Mode of Life, has ſuſh- 
ciently elevated it to the Contemplation of the greateſt 
Sages of the Age, Willis, Tyſon, Derham, &c.— The 
Compages of its whole Body is a concatenation of An- 
nular or rather Spiral Mu ſcles.— The Head furniſhed with 
a Sort of Snout or ſnort Proboſcis, (like the Worm of an 
Augre) by which it can bore it's Way forcibly into the 
Earth. — The ſeveral Rings of its Body are very rough, 
by which, as by ſmall Peet, it moves along the fore 
Part has pointed Nails, to the Number of twenty Pair 
on each Side towards the Head, for the Space of an Inch. 
— After this they are placed fingly on each Side quite up 
to the Head. — The Worm not only inhabits the Earth, 
but feeds up Earth alone, which no other Animal does 
that we know of.—If a dead and dry Worm be ſplit along 
with a Penknife, you ſee the Body filled with real dry 
Earth, no way different from Garden Mould. —AlI thele 
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Of the Nature of Biaps in Genera); Of their 
peculiar Foxm, Motion, Wines for FLicur, 
FEET, Cc. 

Clesnicus. 


W are now brought, in the natural Order of our 
Speculations, to a Survey of the moſt gay, ſoft, 
and delicate Species of Animals in the Creation; and I 


am ſure my Euphroſyne, will not be ſorry for that. 
Euphroſ. 799 by what you ſay, that the Subject 
of our next Converſations will be the Feathered Tribe, of 
Animals.—T heſe muſt afford many pleaſing Reviews, in- 
deed, Cleonicus. 21 
Cleon. The Subject, at leaſt, will be new, my Euphro- 
ſyne, for a Bird differs much from a Quadrupede, and ſtill 
much more from an Inſet ; and as to a Serpent or Reptile, 
there is ſcarce any Reſemblance at all in regard to their 
Ferm and Manner of Life, —A Bird has all the five 
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Senſes of Quadrupedes has a Brain and Marrow—has 
Nerves, Arteries, and Veins, —Muſcles and Tendons in a 
remarkable and conſpicuous Manner.— A Head, Breaſt, 
and Helly.—All the Viſcera or Veſſels receiving, and di- 
Fee concocting and converting it into Blogd.—All 

ind of Glands (except the MHamillary) for ſecerning the 
various Fluids, neceſſary to carry on the Animal Oeco- 
nomy.—A Skeleton of Bones, Scull, Spine, Ribs, and two 
Legs inftead of four. 

Eupbrof I perceive from what you have ſaid, Cleonicus, 
that the principal Difference between a Fowl and a four- 
footed Animal conſiſts chiefly in the External Parts, as the 
Beak, the Wings, and the Feathers, 

Clean. You judge very rightly, my Euphroſyne ; theſe 
are the Criterions of the Nature of Birds; with reſpect to 
the Beak or Bill, the upper Part may be confidered as a 
Prolongation of the Scull, tapering and terminating in a 
Point, and is therefore fixed, in moſt Birds, for in ſome 
it is moveable, as you may obſerve in your favorite Poll 
Parrot, at any Time, particularly when ſhe yawns, which 
no other Bird does. Indeed, this peculiar Faculty in the 
Parrot, demonſtrates that this upper Part of the Beak is 
not really a Part of the Scull which is Bone, but a hard 
horny Appendage fixed to the Scull.— And the lower Part 
of the Beak is evidently ſimilar to the lower Jaw-Bone 
in Quadrupedes, moveable as in them, but tapering to a 
Point. —So that conſidering the Head and Beak of a 
Bird together, they conſtitute that Form of the whole, 
which 1s beſt of all adapted to pierce, divide and move 
through the reſiſting Medium of Air, 

Euphroſ. Wonderful, indeed; this alone demonſtrates 
deſign in the original Formation of this Genus of Animals. 
But tell me, Cleonicus, are not theſe two oblong Holes, 
which I obſerve in the upper Part of the Beak near the 
Head, the No/trils of the Bird? 

Cleon, They are, my Euphroſyne ; the Bill being, in 
ſome Senſe, in lieu of a Noſe in four footed Beaſts, and 
Man,—T hey have alſo Wind- Pipe, and Lungs for Breath- 
ing, as in us,-And Naturaliſts have found, that there is 
a moſt peculiar Conſtruction of the Wind-Pipe in its upper 
Part, as alſo the Muſcles for moving it, as PIP 

avours 
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favours the Voice of Birds, and contributes to perfect and 

modulate the fine melodious Notes of theſe Aerial Song- 
ers. | 

1 Euphroſ. Songſters indeed; their Notes are Natural 

Muſic and Melody ! the Evening Nightingale always 

brings Pope's Verſes to my Mind, 


So when the Nightingale to Reſt removes. 

The Thruſh may chaunt to the forſaken Groves ; 
But, charm'd to ſilence, liſtens while ſbe ſings, 
And all the Aerial Audience clap their Wings. 


Cleon. The Sky- Lark, the Linnet, Canary Bird, Night- 
ingale, and all the Warbling Cheir, have been the perpe- 
tual Theme of Bards in all ages of the World, —But 
another thing peculiar to Birds, is, that they have Ears, 
and yet ſhew none, my Euphroſyne.— 

— Indeed I ſee none till the Feathers are plucked 
off the Head, and then I obſerve two Holes, one on each 
Side the Head, which I ſuppoſe are Paſſages to the Ears 
you ſpeak of; am I not right, Cleonicus ? 

Cleon, Very right, my Eupbroſyne; if they had Exter- 
nal Ears, like Quadrupedes, they would not only deſtroy 
the proper Shape of the Head, but be an impediment to 
their Flying alſo.—We find, that notwithſtanding this, 
Birds have this Senſe in as exquiſite a Degree, as any Sort 
of Animals whatever, — Hence, as well as in [nſets, we 
ſee Omnipotence is not confined to one particular Me- 
thod of producing the ſame Effects of Senſation. 

Euphroſ. 1 obſerve in the Bills, or Mouths of all Birds 
there is a Tongue proportioned to their Size, as in Beaſts, 
and conſequently they have the Senſe of 7e, but to 
what Purpoſe, Cleonicus, ſince moſt Birds feed upon Grain, 
and ſwallow it whole ? TY, 

Clean, In Birds of Prey, as the Eagle, Vulture, Kite, 
Hawk, &c. (called carnivorous Birds) the Tongue is 
undoubtedly the Organ of Taſte, as inus.—Alfo in thoſe 
that feed on Maggots, Inſects, &c. as moſt of the Grani- 
vorous Sort do at Times.—For this Purpoſe you ſee their 
Tongue is hard, bony, and- bearded at the Kaduto ſtab, 
and take up ſmall Worms, Inſects, &c. A wonderful in- 


ſtance 
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Nance of this, you have in the Vood- pecſer, Snipe, Woods 
cook. &c. | 

Euphroſ. Do you not account it another Singularity in 
Biras, that many of them can ſo compleatly imitate the 
Human Voice, à to pronounce ſome Words, and even 
Sentences, as diſtinctly as we ourſelves can do! 

Cl-on. Verily it is, my Euphroſyne ; in this Reſpect, 
they come nearer to us than the Fackanapes itſelf, for he 
can only grin and cackle at moſt.— Indeed it is a Matter 
of great Curioſity and Surpriſe to hear a Bird talk ſo ar- 
ticulately as to be miſtaken for a London Cry.— Tis 
abſolutely Fact, and I can juſt remember it, there was 2 
Parrot at a Butcher's Shop in St, Martin's-Court, who 
had learned to Cry—The lat dying Speech and Confeſſion, 
of the four Malefactors, who were executed this Morning at 
Tjburn, ſo often repeated by the Hawkers in that great 
Thoroughfare, that Strangers were often obſerved to look 
about them, thinking it was Hawkers they heard, —And, 
indeed Siſter, I was told your pretty pretty Poll could fwear 
in Spaniſh, as well as the beſt Sailor in the Ship that drought 
her over ; nay, and lie too, for ſhe would call every Man 
ſhe ſaw come to the Huuſe a Cuckold, till ſhe was taught 
better Manners. FI | 

Euphreſ. Why you give a woeful Tale of my por Poll, 
Cleonicus; but I can aſſure you ſhe is grown much more 
polite and decent in her Language, ſince ſhe has learnt 
Engliſh, and improved in her Pronunciation. 

leon. Beſides Parrots, who are the principal Speakers 
among Birds, there is the chattering Pye, or Magpie, the 
Quail, the Bull-finch, and even the Robin-red- Breaſt, as 
I have heard ſay.—As to the Eyes of Birds, they differ 
from thoſe of Quadrupedes in ſo few Particulars, exce 
the Size, that we have nothing new to ſpeculate there, 

2 I think the moſt conſiderable Difference be- 
tween a Fowl and a Quadrupede is the Wins, after all, 
Cleonicus. 

Cleon. It is evident from a Conſideration of the internal 
Structure of both, that the Wings of a Fowl are ſo very 
analogous to the fore Feet of Beaſts, that they conſiſt, three 
Parts out of four of the ſame Bones; for Inſtance, they 
have the Shoulder- Bene, the Collar-Bone, the ſingle Bone 


of 
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of the firſt Joint, the two Bones of the ſecond, —But the 
other Bones, which make the Hands in us, and the fore- 
Feet in Beafts, are in Birds, in a peculiar Manner faſh- 
ioned for the Inſertion of the larger and ſtrong Feathers, 
which properly form the WinG.—Indeed, all the Bones 
have a particular Conformation for that Purpoſe ; and th-ir 
Articulations by Cartilages, Ligaments, &c, are fo ex- 
tremely ſtrong and firm, that you find it no eaſy Matter 
to ſeparate the Wings and Legs from the Body of a Fowl, 
notwithſtanding all your dexterity in that Affair, my 
up hroſyne. | 

Euphroſ. Indeed. Cleonicus, IJ have no great Skill in 
Carving; the Etiquette of the Table, has never been my 
principal Study. I have much greater Pleaſure in hearing 
a Philoſophical Lecture upon Fowls, than in dining upon 
one,—But now we are upon that Subject, give me leave 
to tell you, tht I have often admired the particular Form 
and Shape of the Brea/?-bone of a Fowl ; I ſuppoſe this, 
too, conſpires with the reft, to give a proper Figure to the 
' Clam. Younar gin exaty bi toll my Fur 

an. You have again exactly hit it off, 

the Breaſt-bone of 2 Bird is nearly the — of a = 
with a Keel ; both formed with the ſame View, to divide 
and move through the reſiſting Mediums of Air and 
Hater more caſily; the Motion of one is produced by 
Il ings, of the other by Qars, acting upon the ſame by re- 
peated Impulſes. | 

Euphroſ. J obſerve, Cleonicus, a Bird or Fowl has more 
Modes of Motion thay molt other Animals; for they can 
fly, walk, hop, and run, very faſt; and ſome of them ſtuim. 

Cleon. Scarce any one Bird has all theſe Motions, my 
Euphroſyne ; the rich, for Inſtance, is ſo large and 
heavy, that he cannot fly, though his by. aſſiſt him 

reatly in running very faſt.— Again, Swans, Geeſe, Turkies, 

— and all * of domeſtic Fowls, fly but little, but 
walk and run.—Laſtly, ſmell Birds in general, can fly and 


 upbrf I further obſerve, Cleonicus, that the feathered 
Tiive are divided into two Sorts, Land and Water Fowl, 
accordingly as they get their Liying in thoſe two Ele- 


ments. 
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Cleon. But according to that Rule, my Euphroſyne, you 
might nearly as well reckon a third Sort, of Aerial Fowls, 
for all the Families of Swall5ws, Martins, Swifts, &c. 
live by catching their Food as they fly in the Air.—And 
there is a great Difference among the Mater Fowl, for 
Ducks and Geeſe are not to be conſidered as Water Fowl, 
ſo properly as Sea Foul, and others which live entirely 
upon Fiſh, 

Euphroſ. According to their different Natures, I fee the 
Feet of Birds have a correſpondent Form ; alſo ſeveral 
other Parts of the Body, as their Necks, Beaks, &c. 
_ plainly do they al demonſtrate Contrivance and 

eſign. | 

| — 5 The Feet of Birds are well adapted to their re- 
ſpective ways of Life, with two, three, or four Claws; 
and theſe with ſtrong ſharp Talons and Nails. In moſt 
Birds, the Toes or Claws are four, three ſtanding for- 
wards, and one backwards. -In ſome there are two for- 
Wards, and two backwards,—In the O/trich there are only 
two to each Foot, and they are both placed forward, but 
then they have a bard Part behind, ſomewhat like a Heel, 
by which they ſtand firmly, and ſtrike with a great Force, 
Again, the Water Fowl have their Feet palmated, or 
the Toes connected, either wholly or in Part, by a 
Membrane to ſerve them in the Nature of Oars for Swim- 
ming, Diving, &c. But of theſe Peculiarities more at ano- 
ther Time, my Euphroſyne. 


* * 


DIALO GU E II. 


Of the PLuUMAGE of BIRDSͤH ]; Of the MARE and 
D1sposiT10N of the FEATHERS in regard tq 
FLicaT and CLOATHING, 


| Cleonicus. 
E will now proceed to further Particularities 
concerning Birds, my Euphbroſyne, if you are ſo 


diſpoſed, 
* Eupbreſ. 
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Euphroſ. J have always regarded a Bird, as one of the 
greateſt delicacies in Nature, the Pride of Animal Crea- 
tion. Ho coarſe is the Cloathing of all the Quadrupedes, 
from the briſtly Boar to the finett furred Ermine, in com- 
pariſon of that of a Bird, Cleonicus ?' Pray, therefore, go 
on to recount to me the Wonders obſerveable in the Pla- 
mage of Fowls, and the matchleſs Wiſdom and Power 
diſplayed in the Formation of a ſingle Feather only. 

Cleon. 1 will do the beſt I can, for the Information of m 
Euphroſyne, but | aſſure you Siſter, there is not an Obje 
in Nature abounding with greater difficulties to puzzle 
the moſt expert Connoiſſeur, than does the Feather, tri- 
fling and common as it may appear. — However, the. 
Rationale or Uſe of a Bird's Wing can never be well un- 
derſtood, till the curious Mechaniſm, Parts, and their Po- 
fitions in the Feathers, are firſt conſidered and explained ; 
and in this Affair we muſt be affiſted chiefly by the A- 
croſcope. | : 5 

ele I am glad to hear you fay that, Cleonicus 3 
becauſe when I ſee the Manner in which any thing is 
made or formed, I muſt think myielf dull indeed not to 
have ſome Idea of it; therefore pray proceed. 

Claon. You will know then, my Euphreſyne, a Feather 
conſiſts of three large viſible Parts ;—the firſt is the large, 
hollow, tranſparent, horny Pipe, or Quill, by which it is 
inſerted into the Body of the Fowl. — The ſecond 
Part is the Rib, which is only the Quill continued 
under a Form and filled with a White Veficular Subſtance, 
giving great Strength and Stability to the Feather—and 
thirdly, the Plumage on each Side the Rib of the Feather. 
—[f the firſt Part or Quill you will have little Help from 
the Microſcope, beauſe in horny Subſtances you ſcarcel 
ſee any thing of the Texture, by reaſon of the Tranf- 
parency of the Parts, —But in the ſecond and third Parts 
you will ſee plainly enough of what they conſiſt, how they 
are formed, and the Divine Artifice by which the whole 
is compacted into the moſt proper Inſtrument, for the 
Cloathing, Flight, &c. of Birds,—And firſt, here View 
the Pith of the Rib, in a thin Slice thereof, 

Euphroſ. I do; I fee it conſiſts of very ſmall Veſicules 
pr Bladders nearly of a round Form, which, though pel- 


ucid 
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lucid in ſo thin a Slice, yet when ſeen by the Eye, it is 
opake, though White ; and even then ſeen by reflected 
Light, it ſhews thoſe Veſicles very plainly. _. 

Cleon. From this Experiment, my £Euphroſyne, you 
learn the Reaſon of the lightneſs of a Feather, and of the 
Strength of it at the ſame Time; two eſſential Qualities 
of Feathers which compoſe the Wings of Fowls for Flight. 
But this is not all, my Eupbreſyne, the Wings ſtriking 
the Air in Flying are to be ——. in a Manner, as 
Air- Tight, that is, as looſing no Air, or having no Paſſage 
for Air through the Surface of the Wing, —T his nothing 
but Omnipotence could effect by the Plumage of a Fea- 
1 wondrous Artifice is therefore next to be con- 

dered.— TS 

Euphroſ. I ſuppoſe, Cleonicus, by Plumage you mean all 
that grows on each Side of the Rib of a Feather. 

| Clzon. I do, my Euphroſyne; this makes the Body of 
the Feather. —In different F eathers, this Plumage conſiſts 
of ſuch Parts as are called Janes and Plumulæ or ſmall 
Feathers, which latter conſtitute generally, all the Body 
Feathers, and are deſigned for Cloathing and keeping the 
Body of the Bird warm. But the Vanes make the Plumage 
of the larger Feathers of the Wings, deſigned (and thereby 
better fitted) for Flight. They are ſomewhat convex on 
the outſide, and concave within, and being thus placed one 
upon another, and ſo nicely connected on each Side the 
Rib, they make a moſt fit and effectual Inſtrument for 
ſtriking the Air, and wafting the Bird along in it.—In the 
Wing of a Gooſe, you will find ten of theſe large Feathers 
of ; 5 Dani Sizes,— The Plumage on the outſide of theſe 
Feathers is narrow; on the inſide, it is three or four times 
as wide. The narrow Plumage conſiſts almoſt entirely 
of Vanes or Parts, compoſed of two tranſparent horny 
Membranes, between which, for the greateſi,part is a thin 
Veſicular Subſtance, which appears better through the 
Microſcope than I can deſcribe them therefore have 
placed one there. tor your View. | 

Euphroſ. I ſee it perfectly well, Cleonicus,—T ſee thoſe 
Veſicles, which, as they are thicker or thinner make the 
Vane more or leis tranſparent in the Middle, and variegate 
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the View'of it.—On one Side the Vane, I ſee none of 
theſe Veſicles, ſo that it appears perfectly pellucid and 
ſharp like the Edge of a Knife; as alſo juſt at the End.— 
I obſerve alſo the Traces of ſome what like Blood-Veſſels 
through the wider Part of the Vanes.— 

Cleon. I find you miſs no one Particular worth Notice, 
Euphreſyne ; but take a View of the Plumage on the other 
Side of the Feather, and you find it conſiſts of ſuch Parts 
as are Vanes towards the Beginning, but Plumules after- 
wards to the End; ſo- that each large Feather conſiſts of 
Vanes on one Side, and Plumules on the other. But for 
a more perfect Idea of a Plumule or ſmall Feather, you 
muſt again apply your Eye to the Microſcope, where I 
have cut one into ſeveral ſmall Pieces, and laid them on 
a Glaſs for your View. | | 

Euphroſ. Oh, I ſee them very finely.—I obſerve the 
Part by which they grow to the Feather almoſt wholly a 
Vane—the next Part to it, begins to be a little plumul 
the next to that, and all the reſt to the End, appear a perfect 
Plumule.—So that from theſe Views, Cleonicus, I am 
enabled in ſome Meaſure, to form a tollerable good Idea 
of a Feather, 

Clean, You will compleat that Idea, my Emphroſyne, 
only further contemplating the curious Manner ig whic 
all theſe Vanes and Plumules are connected and diſpoſed 
among themſelves.—Y ou will ſee then how every Part 
of the Feather muſt have a great and full Force in ſtriking 
the Air, and that no Air can naturally paſs through the 
Plumage of the Feather; and in the expanſion of the 
Wing in Flying, the narrow Plumage of one Feather 
lies over the broad Plume of the other next to it, and ſo 
on throughout the expanded Wing, you will eaſily ſee 
the Reaſon why the whole Surface of the Wing muſt 
have ſo great a — to ſtrike the Air, and conſequently, 


by which it receives ſo great an Impulſe from it, as often 
to maintain a long and tedious Flight. 

Fuphreſ. Well, I think you have let me into the Myſte 
and rationale of Flying, and of courſe, of the Uſe of the 
ings, to a pretty good Degree, Cleonicus; but next to 
Wings there is 2 Part in the Plumage of Birds, I 

| mean 
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mean the Tail, which I ſuppoſe is of the laſt Importance 
in Flying. | 

Cleon. Indeed it is, my Euphro/yne; and as the Feathers 
of the Tail have a large and nearly equal Plumage on each 
Side the Rib, ſo they are ſpread out like your Fan into a 
Poſition, that contributes to render the Bird more boyant, 
and to regulate its Motion in turning this Way and that; 
in aſcending higher, or deſcending lower in the Air; in 
ſhort, to Ballance the Bird in every Mode of Flying.— 
This Tail is moveable in every Bird, which makes it of 
Rill greater Uſe in Flight; and adds great Beauty and 
Air to it in Walking, and on its Pearch.— | 

Euphroſ. As Birds in general are expoſed to all the 
Inclemencies of the Atmoſphere, it being their proper 
Element, and particularly great Degrees of Cold in the 
upper Regions, and in ſevere Seaſons, I find Cleonicus, 


Nature, ever provident and beneficent, has wonderfully 


provided for them iri this reſpect, by a very thick, warm, 
and comfortable Clothing of Plumage, over all Parts of 
the Body that need it.— often reflect on this Proviſion 
of Providence when I fee a Fowl! plucked for Dreſſing. 
(leon. And well enough you may, my Euphroſyne, when 
you ſee to what a Quantity they amount, even in a 
Chicken; and eſpecially in the larger Fowls, as Greſe, 
and Turkies, —And here we cannot but admire how fitly 
every Thing is contrived to anſwer the Purpoſe: of Clo- 
thing. —All the Body-Feathers are plumed for the moſt 
Part, and equally ſo on both Sides of the Rib; but in the 
Parts next the Body, they are furniſhed with a fine Down, 
all around; and a little above the Quill, the very Plu- 
mules on each Side the Feather, terminates in Down— 
but what is further amazing, is, that upon the Quill of 
theſe Feathers you obſerve a very ſmall or ſecondary Fea- 
ther grow out, which by its fine Plumage or Down, covers 
all the Interſtices of the Plumules of the larger Feather 
next the Body, ſo that if there were nothing more, it 


ſhould ſeem impoſſible for the Air to penetrate through 


ſuch thick and double Plumage to affect the Body in any 
ſenſible Degree. But Infinite Wiſdom did not judge 
all that was yet done, ſufficient, without an univerſal Co- 
vering of Down between the Feathers, growing immedi- 

mie 
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ately out of the Body of the Fowl itſelf ; by this Means 
all Acceſs of Air is entirely precluded, and any Injuries 
therefrom prevented. | 

Euphroſ. The whole Affair of Clothing Birds, is truly 
aſtoniſhing, from Beginning to End . But pray, Cleonicus, 
what is this Daun upon the Body of Fowls and 'theic 
Feathers? It is ſo nice, ſo ſine, ſo delicate and lignt a 
Matter, that I can make but little of it, by barely viewing 
it with the naked Eye. ef | 

Cleon. I don't wonder at that, my Zuphroſyne; it is a 
Microſcopic Objef, and none of the, leaſt entertaining. 
I have endeayoured to give an Idea of a Feather at large, 
but now you muſt view a Feather of a Microſcopic Size, 
and Form; for ſuch is every ſeparate or ſingle Piece of 
Down.—I have properly diſplayed one upon this Glaſs, 
and will place it under a deep Magnifier for your View 
there, behold it. | | 

Euphroſ. I do; and indeed, Cleonicus, it is a moſt unu- 
ſual and wonderful Phænomenon, — I know not what to 
compare it to; it ſeems like a Tree of Feathers growing 
inuumerable from its Head, — The Body of the Tree is 
a perfe& Quill, and its Branches are all Plumules, twelve 
or fourteen Times as long as the Shaft. But theſe Plu- 
mules conſiſt not of other Plumules, like thoſe of a large 
Feather, but rather of ſomething like Briſtles or Hairs— 
I ſhould be glad to have a View of one of thoſe Plumules 
ſingly, through a ſtill deeper Magnifier. | 

Cleon. I ſuppoſed your Curiolity would lead you to that, 
my Euphroſyne; and I have therefore provided a fingle 
one for that Purpoſe—look at it, — 

Euphreſ. 1 ſee it now to my Satisfaction, Cleonicus; 
what compoſes this Plumule, I obſerve, are long round 
ſmall Bodies on each Side the Rib, which proceed taper- 
ing to a Point—but their Surfaces far from even or po- 
liſhed they appear #natted in ſeveral Parts at a Diſtance 
through their Length. — Vea further, they are bearded 
or barbed, I ſee, juſt like the long Hairs of the Caterpillar 
you ſhewed me ſome Time ago.—lIn ſhort, I find the 
whole deſign of this Downy Plumage is to make a thick, 
light, and cloſe CoveRINnG for the Body of the Bird, 
whoſe Parts are all ſo interwoven, and cling ſo faſt to 
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each other, that nothing from the external Air, or the 
Appulſe of other Bodies, can derange or hurt them. 

Cleon, I preſume by this Time, my Euphroſyne has ac- 
quired a pretty good Notion of the Nature and Uſe of 
the Plumage of Fowls, there remains only one Obſer- 
vation or two more to compleat it, —Nature has provided, 
with an Oil- Bag, every Fowl that flies; has placed it in 
the Part calted the Rump ; and has endued the Bird with 
an Inſtinct to apply its Bill to this Bag to ſqueeze out 
Oil when neceſſary, for Preening and Dreſſmg their 
Feathers ; and this is a Buſineſs they are always attentive 
to, and very dextrous in performing. —No Fluid, but Oil, 
will anſwer this Purpoſe, —Water ſticks to few Feathers 
but thoſe of Poultry, which are ſelcom expoſed to Rainy 


| Weather, and never go into Water —You may put the 


Feather of a Duck or Gooſe under Water, and it will come 
out as dry as it went in--In ſhort, you ſee a Feather contains 
in it's ſelf a great deal of Oil, by the common Experiment 
of burning it. | 

Euphreſ. Surely a Feather is a momentous Thing! 
abſolutely neceſſary to Birds, and almoſt ſo to ourſelves.— 
For who, Cleonicus, can ſhift without QUILLs to make 
Pens ? And who would not think his Lot in Life very 
hard, if he had not a /oft Feather-Bed to lie on? How 
does the Oftrich, Maccau, Parroquet, &c. contribute ta 
the Grandeur and Pomp of Human Dreſs, and the Nod- 
ding Plume of Kings and Heroes, has always been reckoned 
among the moſt conſpicuous and ſumptuous Enſigns of 
State, by Poetical Writers.—Thus Homer deſcribes the 
Helmet of PALLAs, 


The maſſy Golden Helm foe next aſſumes, - 
That dreadful Nods with four ver ſhading Plumes. © 


Clam. To the many Uſes you have mentioned of the 
Plumage of Birds to Mankind, you may add one more, 
my ZEuphroſyne ; which is, that inſtead of the cloſe and 
heavy common Bed-Cloaths, a Covering made of Eader- 
Down, is infinitely more convenient and healthy, as has 
been long experienced by Invalid, and particularly 
Geuty People, —This Bird called the Fader, is common 

IN 
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in the Northern Climes of Europe, and Nature has indul- 
ged her with an uncommonly fine Down on her Breaſt, 
which ſhe plucks off to make a ſoft warm Bed for her youn 
Ones. Alt is a Sort of Wild-Duch, whoſe unparalleled ſoft 
Down, is of late become a molt valuable Article of Trade ; 
but this Sort of Bed-Furniture is as yet very dear. 


4 ' 
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DIALOGUE III. 
On BIRDS of the largeſt Size, the OsTrIcn, Cas- 
 $0wary, Bus TAR D, Oc. Of the leaſt Size, the 
HumminG-Birp. Of Binos of Pazy, the 


Eck, VuLTuRE, Falcon, BuzzARD, Kits, 


<6] Cleomicus. | 
R laſt Converſation, my Euphroſyne, turned chiefly 
Lf upon the admirable Conſtruction of the Wings of 
Birds for Flight; but there ſeems ſomething more yet 
wanting to explain all the Phenomena of Flying. —A (Fe 
ne ſcai quoi) ſecret powerful Energy in Birds to move 
through a great Space in the Air without any Apparent 
- Motion of the Wings, by way of ſtriking the Air to 
convey themſelves through it.— This is very obſervable 
in all Swallows, Swifts, &c. alſo in Kites, Hawkes, &c. 
And this Mode of Flying is called the &timming of a Bird 
through the Air. 

.»  Eupbreſ.1 have obſerved it in Swallows very often, 
Oleonicus; I have ſeen them Skim along through the Air 
or aloft in the Azure Sky, with a ſwift Motion, up an 
down, this Way and that, without the leaſt Stroke with 
the Wing for a great Way together—l date ſay a Sparrow 
in flying that Space would have ſtruck the Air with his 
Wings a hundred Times at leaſt. 

Clion. This Motion of Birds is analogous to that of 
Spiders nearly, who, as I formerly obſerved, can move 
| 3 every 
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every Way through the Air, without any Wings at all; 


and the Ving of a Bird, without actually ſtriking the 
Air, will no more account for fo rapid a Progreſſion 
through it, than the Veb of the Spider will for his ſecret 
Art of Flying. —But after all our Efforts, my Euphroſyne, 


vue mult be content to trow but in Part, and to admire the 


Reſt. 
Euphroſ. Ialways rejoice when I ſee the Reafon and 


Cauſe of a Thing—and humbly ſubmit when I cannot, 


with ſilent Wonder and Adoration of the Author. But 
as there are many Things relative to Birds, that will at 
leaſt afford Us a delightful Speculation and Amuſement, 
let us next, Cleonicus, apply to ſome of them.—lI doubt 
not but you have ſomething- worthy Notice in Regard to 


the Size of Birds. | 


Cleon. This is a very ftriking Topic, my Euphroſyne ; 
it is wonderful to conſider the Difference there is between 
the two Extremes of Magnitude in the Oftrich and the 
Hummmg-Bird.—The Oſtrich meaſures fix Feet, from 
the End of the Bill to the Rump—the Head and Neck, 
three Feet—therefore the Body is alfo three Feet long— 
from the Back to the Feet, four Fect.—T he large Fea- 
thers are at the Extremities of the Wings, and Tail, and 
are generally white, — The Plumage of the Body, where 
found, is commonly black and white—but on the Sides, 
Thighs, and under the Wings, there is none.— The 
upper Part of the Neck and Head is covered with Hair. 
A ſmooth or wrinkled Skin covers other Parts.—And a 


. Sort of Scaly hard Skin covers the Legs and Claws.— 


This wonderful Bird is found in great plenty in the De- 
farts of Africa, Aſa and America. | 

Euphrofſ. Though I have never ſeen an Oftrich, yet I 
am well acquainted with the curious and noble Form of 
its Feathers, —But they ſeem more deſigned for grandeur, 
than for Flight. —And though theſe are the largeſt and 
moſt flowing Feathers of all, yet my are only a larger 


Sortof Down, for they have exactly the Form of the Downy 


Feather you ſhewed me in the Microſcope, well now 
for the other Extreme, or Bird in Miniature, the Hum- 
ming-Bird, Cleonicus, if you pleaſe, * 

| Cleans 
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Cleon. This Bird is as remarkable as the other, being 
barely an Inch long; ſo that fbrty-ſix thouſand Humming- 
Birds are not equal to one Ofirich.— It is certainly the 
ſmalleſt Bird yet known—it ſucks out the Honey of 
Flowers with it's ſmall, but long and ſlender Tongue.— 
It alſo catches Flies and ſma'l Inſects.— The Motion of 
it's Wings is ſo ſwift, as hardly to be perceived, which 
makes a conſtant Humming Noiſe in the Air (like what 
ou obſerve in the Humble Bee) and from thence it has 
its Name. I cannot ſhew you one alive, my Euphrofyne, 
but here is a dead One which I have reſerved on purpoſe, 
for a Preſent to your little Muſeum. 

Euphroſ. Cleonicus, you are very obliging—what a dear 
little Animal it is (lt is the Picture of a Sparrow, or 
rather a Sparrow- Hawk ſeen through a Concave Lens. — 
I admire it much for its neatneſs and ſmallneſs, and ſhall 
preſerve it as a great Curioſity indeed. 

Cleon, You will think it a Curioſity by and by, my 
| Euphroſyne, when | have told you all.-Natures gaiety 
and Pride of Colouring is no where fo profuſely diſplayed 
as in Birds ;—and there is no Bird which ſhews ſo little 
Decoration as the Humming- Bird, and who yet can boaſt 
of it in ſo ardent a Degree. 

Euphroſ. I ſcarcely know what you mean, Cleonicus 3 
I ſee no Colour at all, but a common Brown—and what 
you mean by an ardent Degree of Colouring, I confeſs 
am at a Joſs to gueſs. — Trl. 

Cleon. Why then my Euphreſyne ſhall ſee what I mean 
by looking through this ſmall Hole in the Side of the 
Band- box.— I here it is, apply your Eye to it. 

Euphroſ. I do, Cleonicus; but what do I ſee ? Somo- 
thing that looks of a fiery Colour, if I may ſo call it —it 
has no likeneſs to any of the Colours of the Priſm or 
Rainbow lt has more the Appearance of a glowing Coat, 
than any Thing elſe I can think of. —By what you ſaid, 
I ſhould have thought this gl:wing Colour had been in the 
little Bird, but I ſee no Sign of the Bird any where, 

Cleon, I believe fo too, my Euphroſyne, for I have con- 
cealed the Bird from your View. by placing it in a ſmall 
Tube, in which I have cut an oblong Hole to ſhew the 
Feathers of the Neck, and part of the Head; and then 
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placing every Thing in a requiſite Poſition, thoſe Feathers 
reflect the Light in the wonderful Manner you have feen. 
But now I take the Bird out of the Caſe, you view it 
in the uſual Manner, and ſee no Colour in it. — | 

Euphroſ, Well, Cleonicus, this is 2 paradoxial little 
Creature. No Colour viewed one Way—but all in a 
Flame, if viewed in another. 

Cleon. I believe the like Phznomenon is not any where 
elſe to be found. - But now, my Euphroſyne, we ſhall 
again return to the Speculation of the larger Sort of Birds 
which have Vings, and yet cannot fly. 

Eupbroſ. What other Bird beſides the O/trich, do you 
find of that Sort, Cleonicus ? : 

Cleon. But one more, my Euphreſyne; and that is the 
CassSoWARY, a Bird nearly the Size of the O/trich, but 
its Wings conſiderably leſs ; therefore it is no wonder it 
cannot fly.— It has three Tots or Claws on each Foot, 
all placed forwards, with a Callaſity behind to ſerve for 
a Heel.—-[t is decorated with a hard, horny, party-co- 
loured Creſt on its Head, and naked Wattles below.—lts 
Covering can hardly be called Plumage ; at leaſt, it is of a 
moſt ſingular Kind—for though there be a Quill, it is not 
much bigger or longer than that of a Sparrow. From the 
Quill proceed two very peculiar Feathers, with a Sort of 
Plumage as odd ; for the Rib of the Feather is about twelve 
or fifteen Inches long—is of a High Poliſh, and bigger 
than a large Horſe-Hair.— The Plumulæ on each Side 
about an Inch long, and of the ſame Colour and poliſhed 
Subſtance; ſo that the Bird ſeems covered with Hair 
rather than Faathers. — Theſe Kind of Feathers are very 
thick and long in the Tail; but their Wings ſcarce ap- . 
pear from under them. — The Wings aſſiſt much in run- 
ning ſwiftly, for what is ſaid of the Qftrich, is true of the 


Caſſopuary. 


What Time ſhe Tims along the Field with Speed, 
She ſcorns the Rider, and purſuing Steed. 


Euphreſ. We generally obſerve in every Part of Na- 
ture's Workmanſhip, if any Thing be deficient in any;one 
Reſpect, it is generally compenſated in ſome other,—Bur 

what 
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nicus ? 

Cleon. The BusTARD, is I believe, the next largeſt 
Bird, though it be not too heavy to fly, yet it flies with 
difficulty, and very ſeldom.—Its Neck and Head is about 
a Foot long—its Legs and Thighs about a Foot and a 
Half—and its Body about two Feet long.—It has only 
three Claws forward ; and inſtead of a Claw behind, there 
is a hard callous Subſtance for treading and ſtanding more 
help — IT are found in moſt Parts of Europe, and in 
many large Heaths, Plains, and Downs, in England.— 
This Bird is of Note on two Accounts.—Firſt, as the 
Firſt Bird of Flight—and ſecondly, that it is eſteemed very 
high Eating by the Nobility ; but I fancy my Eupbroſyne, 
as well as myſelf, would rather chuſe to dine on a Turkey 
or Gooſe, though a vulgar Diſh, 

Euphroſ. Yes, Cleonicus; and a Dozen of Sparrows 
exceeds them all.—l ſuppoſe the large Birds you have men- 
tioned, ſtand firſt in Point of Magnitude, —-Pray Cleonicus 
what is the next remarkable Claſs of Birds ? 

Cleon. Birds of PREY, my Eupbroſyne; the Principal of 
which are the Eagle, the Vulture, the Kite, and the 
Hawk, | 

Euphroſ. You are now come a little within my Sphere 
of Knowledge, Cleonicus.—T know the Kite and the Haw# 
too well, and I well remember the Eagle we ſaw, but a 
few Months ſince, when we dined with Farmer Sturt, 
that was nailed againſt the Gable End of his Houſe, with 
bis Head, Wings, and Legs expanded, which one of his 
Servants had lately ſhot, —His Houſe being near a large 
Word, they were but too often viſited by all theſe Birds 
of Prey, the Vulture only excepted. —-I well remember 
the fearful Form of the Eagle's Bill—the ftrong make 
and great Extent of his Wings—but above all, his large 
boned Legs, and unmerciful CLaws and 'TAaLoxs, the 
very Sight of which made me ſhudder, 

Clean. I was much rejoiced my Euphreſine had an Op- 

rtunity of ſo good a View of the Aing of Birds, —This 


is a Bird of the greateſt Celebrity not only among Natu- 
raliſts but Poets too. —What a fine Deſcription of an 
Eagle's ſeizing upon a. Serpent is that in Virgil! | 


So 
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So when the Imperial Eagle ſoars on high, 

And bears ſome ſpeckled Serpent through the Sky ; 

While her Sharp Talons gripe the bleeding Prey, 

In many a Fold, his circling Volumes play. 

His ftarting brazen Scales with Horror riſe, 

The ſanguine Flames flaſh dreadful from his Eyes, 

He writhes and hiſſes at his Foe in vain, 

Who wings at Eaſe the wide Aerial Plain, 

With her ſtreng hooky Beak the Captive plies, 

And bears the flruggling Prey triumphant thro' the Skies, 


Euphroſ. When the Eagle is viewed alive and on his 
Pearch, he muſt certainly appear a ſuperb and majeſtic 
Bird.—1t is no wonder he has been held in a Sort of re- 
ligious Veneration, and efteemed the Bird of Jove, the 
Sovereign of all the Gods. — But pray, Cleonicus, what 
Sort of Animals or Game does he prey upon ? | 

Cleon. The young of any Animals in general, and the 
old ones too, when not too large to bear away in his 
Talons; but particularly Birds and Fowl of all Sorts 
which the Woods and Forreſt produce —But it is ſaid, 
that he is ſo nice in his Diet, as never to touch a Bit of 
Carrion, but feaſt himſelf wholly on the Prey which he 
kills and dreſſes himſelf; whereas no other Bird is fo fine 
mouthed, my Euphroſyne. 

Euproſ. What Bird of Prey do you reckon next to the 
Eagle, Cleonicus ? 

Cleon. The VuLTURE is certainly fecond to the Eagle, 
and about as big; but it has not ſo elegant and nobie a 
Form and Preſence, though it commands great Regard 
from all who ſee him; as he really is a grand, noble, 
and ſtately looking Bird. The Bill or Beak of the Vulture 
is ſtrait for about two Inches, and then turns down in a 
firong ſharp Hook on the upper Part, whereas in the 
Eagle the Bill is wholly curved to the End where it is very 
hooked. —Another Thing in which the Vulture differs 
from the Eagle, is, that the Legs are feathered quite down 
to the Claws, but in the Eagle they are covered with a 
Sort of ſcaly Skin, which they caſt off at times, —The 
Vulture 1s a very rapacious = voracious Bird, his Ap- 
petite not in the leaſt degree ſqueamiſh—he rather ſeems 

noted 
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noted forbeing fond of Carrion, and of human Fleſh this 
Homer obſerved in the very Beginning of his tad, as you | 
find in the following Lines,— 


The Wrath of Peleus Son, the direful Spring 

Of all the Grecian Moes, O Goddeſs ſing; 

That wrath which hurPd to Pluto's gloomy Reign, 

The Souls of mighty Chiefs untimely flain : 
Wheſe Limbs, unburi' d, on the naked Shore, 

Devouring Dogs and hungry VULTUREs tore. 


Eupbroſ. I ſuppoſe theſe Birds admit of great Variety 
in their ſeveral Species, with reſpect to their Size, Plu- 
mage, Colours, &c. as we ſee in every Thing elſe, Cle- 
onicus. 

Cleon. I grant it, my Euphro/ſyne, and there would be 
no End in deſcribing all- it muſt ſuffice at preſent to ſay, 
that the largeſt and fineſt coloured Birds of this Kind, 
are thoſe called the Golden Eagle, and the Golden Vulture, 
as the extreme Parts of moſt of their Feathers are of a 
high red ſhining Colour, and render thoſe Birds as beau- 
ber as they are Majeſtic, 

Eupbroſ. Well, Cleonicus, after the Vulture, which is 
the next remarkable Bird of Prey? 

Cleon. The OsPREY has been reckoned as ſuch by 
ſame Naturaliſts, but others think it to be only a different 
Sort of Eagle, —In ſhort, it is ſo rare a Bird, and fo little 
known here, that nothing certain can be faid of it. 
Therefore the next Species of Birds of Prey are of the 
Hawk denomination ; and theſe, as you obſerved, are 
but too common and well known to every Farmer as well 
as Foiolers.— The moſt confiderabie of the Hawk-Spectes, 
are Falcons, Buzzards, Kites, and Hawks of many different 
Sorts. 

Euphreſ. The Falcox is a Bird I have no Knowledge 
of, but have heard much ſaid of him; and that there are 
Men who make it their Buſineſs to tame them, and to 
train them up to fly at ſmall Game or Fowl, and to 
bring it in his Talons to the Falcaner's Hand, —And that 
this Art of Falconry was much in Uſe formerly, though 
very little now. MA * 
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Cleon. In all this. you have been ri htly informed, my 
Euphrofine.—And if you know what the Form of a com- 
mon Lite or Hawk is, you may be aſſured that of the 
Falcon is much the ſame.— He is about the Size of a 
Raven; and the Buzzard, the Kite, the Goſbawk, the 
Sparyow- Hawk, and others are of all ſizes between the 
Raven and the Black-Bird.— The Kite is always known 
by its forked Tail, which the Buzzard and Hawk have 
not; —ſome of thele forked-Tailed Kites are very finely 
coloured, and as beautiful as they are miſchievous. 

Euphroſ. One thing, not a little odd, Cleonicus, I have 
almoſt always obſerved, and that is, that, whenever the 
Kite makes her Appearance ſhe is attended with a nu- 
merous Train of ſmall Birds, which fly after and round 
about her at a Diftance, with continual Screaming, Screech- 
ing, Squeaking and Crying, as if they knew her to be their 
mortal Enemy, and thereby ſhewed their Abhorrence and 
deteſtation of her. 

Cleon. You judge very right, my Euphroſyne, for that is 
the very Caſe, and fo troubleſome and clamorous are they 
when they obſerve the Enemy going off with it's Prey, 
that they will ſometimes cauſe even an Eagle to drop it, 
and fly away to avoid them, as is elegantly deſcribed by 
VIRGIL. 


n the fiery Tratts above 
Appears in Pomp the imperial Bird of aue: 
A Plump of Fowl he ſpies that ſkim the. Lakes 
And ver their Heads his ſounding Pinions ſhakes, 
* Then flooping on the faireſt of the Train 
i In his flrong Tolons truſs'd a Silver Stan; 
5 But while he lags and labours in his Flight, 
[ And ſeems to ſcorn the baſe unequal Fight.; 
ö Behold the indignant Birds return anew, 
1 And with united Force the Foe purſue 
N Clam' raus around the Royal Hawk they A, 
$ And thick ning in a Cloud, o'erſhade the Sky; | 
1 They cuff, they ſcratch, they croſs his airy Courſe ; 
. Nor can the incumber d Bird ſuſtain their Forte; 
But vex d, nat vanquiſh'd, drops the pond rous Prey, 
And lighten'd of his Burthen, wings his May. 
Not 
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Not only Birds, my Eufphroſyne, but all other Animals 
very well know their common Enemy, and never fail to 
purſue them with Indignation and Veiigeance.—Even 
among Inſe&s you may obſerve this. —There is what they 
call a Hunting-Spider, that takes his Prey, not by a Web as 
others do, but by running this Way and that, over the 
Surface of Boards, Walls, Leaves, &c. in ſearch of Flies, 
which when he ſpies, e ſlyly jumps upon, and ſeizes them; 
but while he is feaſting upon the poor Victim, the other 
flies ſeldom fail to worry him, and often to ſtrike him 
with ſo much Force as to make him drop his Prey, and 

run off.— But this is by Way of Epiſode—ſo for the pre- 
ſent Adieu. ; 
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DIALOGUE w. 


Of the Peacock, the Turkey, the PnEAsANT 3; 
. the Raven, Crows, Rooks, Cc. Of Mac- 
cas, PARROKEETS, CocKATOO, and Bun of 
PARADISE. | N 


Cleonicus. 
ET us now, my Euphroſyne, change the Scenes from 
Rirds of Prey to thoſe of a more innocent and agree» 
able Deſcription.— And here we ſhall prologue our pre- 
ſent Speculations with that Bird, which may deſervedly be 
called the Pride of Nature; at leaft, it is moſt certainly 
the Proydeft Bird, and that with very good Reaſon: 

Euphroſ. By all this, Cleonicus, 5 cannot but ſuppoſe 
you mean the PRAcock.— For that Bird muſt be proud, 
who views himſelf ſo eminently diſtinguiſhed by a Cir- 
cling Glory of Colours aboye all others of the feathered 

ace. 

Cleon. We often make it a Quſtion, in regard to moſt 
other Animals, if they are ſenſible of their peculiar Beau- 
ties, or ſet any Value upon them, —But the PEAcock, 
15 quite out of the Queſtion, no one has ſeen him walk 
with his Tail expanded to the Sun, in the moſt 3 

nl | | | an 
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and ſuperb Manner, turning his lofty Head on this Side 
and that, beholding his ſplendid Plumes, but muſt be 
immediately convinced of his being ſenſible and conſcious 
of his ſingular Beauty and Finery, and very, deſirous of 
ſhewing it to every curious Viſitor —But hear the Poet 
on this Subject. 5 


How rich the Peacock ! what bright Glories run 
From Plume to Plume, and vary in the Sun ! 
He proudly ſpreads them to the Golden Ray, 
Gives all his Colours, and adorns the Day / 

With conſcious State the ſpacious Round diſplays, 
And flowly moves amid the waving Blaze, 


Eupbreſ. All that you and the Poet have ſaid, I ſee ve- 

rified almoſt every Time I have the Pleaſure of paying a 
Viſit to Madame de Blanc, who is very fond of this ſhowy 
Bird, and keeps a Number of them, both Cocks and Hens, 
She has obliged me with ſome Feathers of the moſt 
extenſive Length, and largeſt Eyes, with which you ſee L 
decorate my Bureau not a little. 

Cleon. A Peaceck bears the firſt Rank among domeſtic 
Fowls, as the Eagle does amongſt Birds of Prey, 
and as the Eagle was ſacred to Jupiter, ſo was the 
Peacock to Juno, among the Ancients. —The Iris of a 
Peacock's Tail is more than a Semi- circle, and therefore 
greater than you can ever obſerve the various coloured 
Bow in the Heavens. —The curious upright Creft or Tuft 
of ſomewhat like Plumes, on the Top of the Head adds 
Dignity and Statelineſs to the Bird. —It is ſaid the Fea- 
thers of the Tail come to Perfection in three Years, and 
fall off in the Dog Days.—Alfo that this Bird was firſt 
2 to England from the Iſland of Ceylon in the Eaft- 

ndies. | 

Zuphroſ. I have heard it obſerved, Cleonicus, that though 
the Birds in hotter Climates exceed ours in the Richneſ5 
of Colouring, yet Birds of colder Regions as much exceed 
them in the Sweetneſs of their Notes. — And indeed, I 
think there can't be a more direct Proof of this than the 
Peacock itſelf, whoſe very diſagreeable Note does as much 
diſguſt the Ear, as the glairing Colours of his Tail re- 
gales the Eyes —Not only his Voice, but his Legs are 
an Argument that Nature never intended this * 

ir 
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Bird for a compleat Beauty ; ſince God knows they are 
ug? mn | ; 
leon. All you have remarked, is very true, my Euphro- 
fyne ; but the World are to expect ſomething more of you, 
than barely to recite the Beauties of a Peacock's Tail, that 
ſtrikes the vu/gar Eye. By your dextrous Movement of the 
Feather, they will ſee that fine Succeſſion of Colours ariſe, 
the Green, the Blue, the Purple and Violet, in the very ſame 
Part of the Eye, according to the various Inclination 
of the heterogeneous Rays of Light which fall thereon 
They will moreover expect to be entertained by a View, 
through your Microſcope, of the wonderful and various- 
coloured Parts and Diviſions in the Plumules of every 
ſuch Feather. Let me tell you, my Euphrofyne it may be 
in your Power to do a great deal of Good by introducing 
now and then a Philoſophical Converſation at the Tea- 
Table, inſtead of the uſual Habil. | 
Euphroſ. Oh, my Cleonicus, you muſt make many more 
Proſelytes to Philoſophy amongſt my Sex, before I ſhall 
have an Audience to harangue on theſe Subjects. — And as 
to your own Sex I believe the generality of them had rather 
fit down to a Diſection of a Raaſted Turkey, than to a 
Philoſophical Lecture upon One in his Plumes. 
Cleon. You mention the TuRKEy, my Eupbroſyne, very 
a propos; for it is the next Bird that ſucceeds to the 
Peacock in our Review, though there 1s nothing in him 
very extraordinary to regale a Virtusſo's Taſte. —His Fea- 
thers are rather large than beautiful, — but he can ſpread 
out his Tail like 12 as the Peacock does. There are 
ſome in America much finer and more decorated than ours. 
And ſo much for the Turkey, till he is ſpitted. 
Euphroſ. If the Turkey has ſo little of the agreeable, 
pray what think you of the Cockx-PRHEAs Adr, Cleonicus ? 
leon. I think it is a wonderful fine Bird, my Euphroſyne, 
the beautiful Colours about its Head, Eyes, Back, and 
particularly the long and delightful Tail, render it as 
geenteel and elegant an Object as moſt that Nature affords 
of the — . Kind. — Some that are brought from 
China and the Indies are exquiſitely coloured and variegated 
with Specks, Spots, Streaks, and Lines to an amazing 
Degree of Delicacy and Beauty. 
Euphroſ. Indged the Pheaſant is fo fine and favourite 
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a Bird with me, that it is with no ſmall Degree of Com- 
punction I read the hard and cruel Fate it is conſtantly 
ſubject to from the Hand of every Fowler, in the following 
Lines of Mr. Pork. 


See from the Brake the whirring Pheaſant ſprings 

And mounts exulting on triumphant Wings : 

Short is his Joy; be feels the fiery Wound, | 

Flutters in Blood, and panting beats the Ground, 

Oh ! what avail his gloſſy varying Dyes, 

His purple Creſt, and Scarlet-circled Eyes; 

The vivid Green his ſhining Plumes unfold, | 
- His painted Wings, and Breaſt that flames with Gold? 


Cleon. The Deſcription is very pathetic and moving 
indeed don't wonder they affect the tender feelings 
of my Eupbrehyne.— 1 ſhall take an Opportunity e're 
long of ſhewing you ſome of theſe exotic Beautics as 
we walk for an Airing in the Earl of xy (k 
Gardens z where you will gratify your Sight with various 
other Birds from foreign Parts, in ſouthern Climes. What 
is ſomewhat remarkable, is, that both Peacocks and Phea- 
ſants are ſometimes found all over Mbite. 

Euphroſ. Why that, Cleonicus, would be as ſtrange 3 
Sight, as to ſee a White Black-a-more; and yet a Girt 
about ſeven Years old, was lately ſhewn here, her Auth, 
Lips, Eyes, wooly curled Hair, and every other Feature, 
was the ſame as in a Common Black. 
. Cleen. Such Deviations from the general Laws of 
Nature, are alſo obſervable in many other Inſtances, as 
l bite Black-Birds, J/hiie Mice, &c,—This Digreſſion 
reminds me of the Merry Metamorphoſis of the Raven's 
Colour in Ovid, which he feigns was originally White ; 
but for telling Tales on the Nymph Coronis, Apollo in 2 
Wrath changed his Milk- White Plumes to black, or thus 
in Verſe; | 


Then in his Fury black'd the Raven ver, 
And bid him prate in his white Plumes ng Mare. 


Euphrof. 
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Eupbroſ. Now you mentioned the RAvEN, Cleonicus, 
don't you think him a comical Sort of Bird ?—I have 
often ſmiled at his Sidling Hop, ſentimental Leer, and droll 
Geſtures, | | 

Cleon. Indeed, my Euphreſyne, ſo have I too, —Ralph 
is an odd Fellow, a mere Sly-Boots. and as arrant a 
Thief as ever was hanged. —Miſchief is his Amuſement 
and Study.—He will filch your Silver-Spoons, Buckles, 
laced Ruffles, and every Trinket he can lay his piltering 
Beak on, and Hop away with them to his Holes and hiding 
Places, where he depoſits all his ftolen Goods. 

Eutbr:ſ. As he is naturally inclined to be wicked, pray 
Cleonicus, how came he by the Reputation of a Fortune- 
Teller, or a Bird of Ominous and direful Preſage, from 
his Hoarſe Notes, and boading Flights? 

Cleon, For the very ſame Reaſon that any cunning crafty 
Knave eaſily acquires the Reputation of a Conjuror, 
Sooth-ſayer, or Miracle- Monger ;—that is, by the Igno- 
rance, Credulity, and ſhameful Superſtition of the Vulgar 
unthinking Part of Mankind,—if one of thoſe Ig nora- 
mus's ſet out in the Morning for a Journey, and a Raven 
ſhould chance to fly acroſs his Way with a Au, Quart, 
Duark, he ſtops ſhort in a Panic, hangs down his empt 
Noddle, and Raven-/iruck, hies himſelf home again,-lt is 
wonderful to conſider how dim the Lamp of Reaſon burns 
in the greateſt Part of Mankind, and how readily and 
eaſily they are duped into the Belief of any ridiculous 
Doctrine whatſoever by deſigning Impoſtors.-I have 
always thought Pope's Lines on Superſtition exqui- 


fitely fine. 


She from the rending Earth, and burſting Skies, 
Saw Gods deſcend, and Fiends infernal riſe. 

Here fix d the dreadful, there the bleſt abodes, 

Fear made her Devils, and weak Hope her Gods. 
Zeal then, not Charity, became the Guide, Wor 
And Hell was built on Spite, and Heav'n on Pride, 


Euphroſ. Well, one Comfort is, while I learn Philo- 
ſophy, I ſhall be in no great Danger from Superſtition 
therefore, pray Cleonicus, proceed on your Lecture. 

Vol. III. I Cleon, 
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Cleon. The only Remark I have further to make on the 
Raven, is, that itis a Bird of the fineſt ſhining jetty Black 
in Nature; and that Crows, Rooks, and Fack-Daws, are 
little more than Mul/attces compared with him. 

Euphreſ. I ſee the Proverb made good in theſe Birds, 
that Birds of a Feather will flock togeiher.— So J ' obſerve 
Ravens go with Ravens, Crows with Crows, and Rooks 
with Rooks, in purſuit of their Food. | 

Cleon. But above all, the Rooks are the moſt ſociable 
Birds we know, they not only aſſaciate, but live together; 
and what is called a Rooktery is only a little State or Com- 
nonwealth of Rooks, ſuch as you ſee in the Temple Gardens, 
and in the Country, about moſt large Farm-Houſes ; for 
the Farmer finds his Account in keeping them, as they 
conſtantly attend the Plough to pick up the Grubs, Worms, 
and other Reptiles, which deſtroy the Corn when ſowed. 

Eupbreſ. If the Rookery be a Regular Community of 
Birds, I ſuppoſe they have a proper Language in which 
they converſe, and is that ſqualling Noiſe which they 
continually make in our Ears, 

Cleon, You are certainly right in your Conjecture, my 
Eupbrofyne; for though it ſeems nothing but Cawing to 
ws, yet to themſelves each Note may be, and I make na 
Doubt but is, an articulate Sound, and by a various Mo- 
dification and Modulation thereof, altogether inſenſible 
to us, they expreſs their different Ideas, much after the 
fame Manner as the Chineſe and Ethiopeans do by their 
Characters, which when ſeen and heard from their Mouths, 
are juſt as indiſtinct and unintelligible to us, as the Con- 
verſation of Rooks. —Nay it is certain there is leſs con- 
fuſion of Notes and Voices in a Rookery, than in the 
human Hum-Buz of the Royal Exchange ; and Rooks 
would think of Merchants juſt as we do of them, that they 
are a noiſy Kind of Mortals. 

Euphreſ. I think of nothing more material to aſk about 
Buds of this ſable Complection, Cleanicus; What Birds 
next deſerve our Notice that are of a more party-coloured 
and enlivinihg Aſpect ? 

Cleon, A proper Contraſt to a Crow is, I think, a 
Mzeccaw ; if this Bird be not fine enough for you, my 
Kuphroſyne, I know not where to find one that is ſo.— 


It 
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It is the largeſt Bird of all the Parrot Kind, meaſuring 
three Feet from the Tip of his Bill to the End of the 
Tail, and the Tail itſelf is eighteen Inches. The Bull 
is Black, and ſo hooked, as to make almoſt a Semi circle, 
and is three Inches long, and two and a Half thick near 
the Head, — They are of many Sorts and Colours.— Ihe 
fineſt I have heard of, has a whitiſh Space about the Eyes; 
and the whole Body, part of the Wings, and all the Tail 
are of a beautiful Red; as alſo the inner Part of the 
Prime Feathers of the Wings—the outward Parts are of 
a on Blue, as well as the under Part of the Tail near 
the Rump.—The ſecond Row of the Quill Feathers are 
Yellow, with Red Edges, and as it were marked with a 
bluiſh Eye at the End. —Two Feathers in the Tail are 
(in ſome) much longer than the reſt, and end in ſharp 

bluiſh Points — The 1 are ſhort, the Feet Brown, and 
the Claws Black. 

Euphroſ. I remember to have ſeen the gaudy Birds of 
this Deſcription, as I have paſſed by the Bird-Shops in 
Helbourn, Piccadilly, &c.— The Grey Parrot is not very 
remarkable for any Thing but Loquacity, and a frightful 
Squal!, — But I have heard much of PARROKETS, Cleg- 
nicus, pray what Sort of Parrots are they? 

Cleon, They are leſs than the common Parrot, being 
a little bigger than a Thruſh ; but ſome of them have very 
long Tails, and are in moſt reſpects coloured like Mac- 
caws, with Green, Yellow, and blue Feathers in great 
Variety, according to the Countries which produce them; 
for they are brought from the Torrid Zone in every Part 
of the World, as all Birds of this Kind are.—Y ou muſt 
certainly have ſeen theſe Parrokets in the ſame Shops 
where you ſaw the Maccaws, for they are generally im- 
ported together. 

Euphroſ. I ſaw many of them, but as I did not ſtop to 
aſk their Names, I knew not that they were Parrokets,—I 
ſee there is a Gradation in the Parrot Kind, from the 
largeſt Maccaw to the leaſt Parroket. 

Cizon. There is another Bird yet of the Parrot Kind, 
which I believe my Zuphroſyne has not obſerved among 
other exotic Birds, as they are not ſo frequent here as 
@ther Parrots are, —T he = of this Bird is Cock AT oo, 
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ſo called from his Note which is always Cockatoo, Cockatos j 
but this 1s natural, and not learned by Art, as in yours, 
Pretty, Pretty Poll. — He is a ſprightlyBird, about the Sizeof 
a Raven, and has a large ſtrong Bill, of a bluiſh Black. — 
The Head is large for the Body—with dark Eyes, and a 
light Aſh-Colouted Circle round them. — The whole 
Feathers that cover the Head are very long and looſe, eſpe- 
cially thoſe on the top of the Head, which he can raiſe up 
or let fall at pleaſure.— When anger'd, he not only raiſes 
the Cre/?, but the Feathers on each Side the Head, and 
then their under Parts appear of a fine Scarlet. The 
Plumage is White, tinctured with other Colours in ſome 
Parts,—The Tail is ſhort, and the Feathers of an equal 
Length. The Legs and Feet are of a Red Colour, and 
the Toes as in other Parrots, There is a leſſer Size, but 
are all Eaſt-India Birds.—If-you ſpeak to them, they 
Anſwer in the ſame Tone of Voice, loud or low. — 

Eupbroſ. By this Deſcription, I ſhall certainly diſcover 
them when J happen to come acroſs them,—W hat other 
fine foreign Birds are remarkable, Cleonicus? 

Cleon. Many which at Times may be ſeen, my Euphro- 
fſyne; but amongſt all, none comes up to the BIRD oF 
PARAPDISH; it being eſteemed the moſt genteel, elegant, 
and beautiful Bird in the World; and is ſo called as if 
no Place but Paradiſe could produce it.— But, after all, 
it is no more than the moſt delicate of all Eaft-Indian 
Birds.—And becauſe you ſhould have as compleat an 
Idea of ſo great a Rarity as poſſible, I have procured one 
for your Muſeum ; and here it is in a Glaſs Cafe. — 

Euphroſ. Well, Cleonicus, now you have obliged me 
indeed. —<A wonderful Curioſity this |—Surely it is the 
Pride of all the plumed Creation ! — What is the taudry 
Maccaw to the Bird of Paradiſe! The ſweetneſs in the 
Form and Featueres of this Bird, no Rhetoric can deſcribe. 

Cleon. I am happy in making you ſo acceptable a Pre- 
ſent, my Euphroſyne; it is the largeſt and moft delieate 
of all that are brought from the Indies. There are ten 
or twelve different Sorts of them, and though ſome are 
more variegated with Colours, none have a Head deco- 
rated with a fine Yellow of the Citron Dye; none a finer 
Neck tinctured with an Emerald Green; none can 


boaſt 
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boaſt a genteeler Body, with Wings, and Tail, of the no- 
bleſt Cheſnut Brown, beſides beautiful Tinges of Red, 
Green, and Gold, in many other Parts, 

Euphroſ. I cannot but admire the Form and Colours of 
the Bird in general, but with regard to its fine long Tail, 
there is a ſingularity which I never obſerved in any Bird 
before, I mean the two very long Threads, which, like 
large Horſe Hairs, go toa great Diſtance beyond the End 
of the Tail. 12 

Cleon. The two Quills, in ſome Sorts of theſe Birds, 
have a little Plumage or Tuft at the End, which Curls 
two or three J imes round, particularly in that which is 
called the King of the Birds of Paradiſe, but this is the 
ſmalleſt of all the Species, being not much bigger than a 
Swallotu.— There have been ſeveral vulgar Errors and 
Stories propagated of this rare Bird, —One is, that he has 
no Legs, becauſe they ſend them over to us with their 
Legs cut off. — Another is, that they are not found till they 
are dead; inſtead of which, they are often ſhot upon the 
Wing as Birds of Prey, eſpecially in the Iſland of Ternate, 
where they abound, 
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DIALOGUE V. 


Of the Toucan; Ruinoceros -Birp; Woop- 
PecKER; th: Gopwit, Woop - Cock, and 

SNIPE; The FLaminco; HERon; CRANE; 

Srokxk; The BirrERN and CORMORANT 3 The 
PELICAN, 


| Euphroſyne. 
Find our Speculations on Birds are to be the Subject 
of a Leſſon or two more yet, Cleonicus; pray what 
reſpectable Bird do we begin with to Day ? 

Cleon. The Toucan, my Euphroſyne, the moſt ſingular 
Bird in the World in regard to its Bill, which is fix Inches 
and a Half long, two wide, and an Inch and Quarter in 
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Thickneſs at the Head, nearly equal to its whole Body, 
which is about the Size of a Wood-Pigeon. — Yet not- 
withſtanding ſo wonderful a Bill, I find no Author ſays 
any thing of the Food he ſubſiſts on, or the Manner of 
getting it; in ſhort, they give no Reaſon why this Bird 
above all others, ſhou'd have a Bill of ſuch an enormous 
Size.—lt's Head is larze to ſupport ſuch a monſtrous 
Bill. — The upper Mandible or Part of the Beak, is of a 
bright Yellow ; the Sides, and lower Mandible, are of a 
Red or Scarlet Colour to its Baſe, where it is purpliſh ; 
theſe Colours are clouded more or leſs with Black, in here 
and there a Place—different Sorts of theſe Birds are of 
different coloured Plumage on the Body, Wings, and 


Tail, but the Colours moſt prevalent are Yellow, Green, 


Blue, and Black; greatly intermixed and variegated, — 
This Bird is not however the only Prodigy in Nature for 
a Bill, I ſhall ſhortly take you for a Walk to Don Salters*s 
Coffee-Houſe at Chel/ea, where you will ſee a great Num- 
ber of the wonderfu] Productions of Nature, which will 
afford you the higheſt Entertainment, and among theſe, 
very large Bills of other Birds, and ſome of them more 
furprizing in Form than that of the Toucan.— 

Euphroſ. I ſhall be very happy in ſpending an Hour fo 
very agreeably.—You obſerve the Bill of the Toucan is 
moſt extraordinary for its Size; but you intimate ſome 
other Birds have Bills of a very unuſual Form, Cleo- 
nicus ; pray what Bird is moſt remarkable of this Sort? 

Cleon. The RainoctRos>BikD, my Eupbroſyne; fo 
called as having a recurved Horn on the upper Mandible 
near the Head, and the Bill itſelf is very large, as you 
may ſee in this which I have now the Pleaſure to ſhew 

ou, and which will make another ſignal Article in your 
1 

Fuphros/. Yuu will make me philoſophically rich, be- 
fore you have done, Cleonicus — you not only ſtudy to re- 
pleniſh my Mind with noble Ideas, but my Muſeum too, 


with the rateſt Objects, —S0o I find we have Rhinscerss 


Birds as well as Rhinoceros Beetles 

Country Bird is this? 

Cleon. It is an Eaji-Trdian Bird, and lives principally 
on 


and pray what 
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on Fleſh—it is called the BuctRus, by the Indians; as 
the Toucan by the Americans, is called the Brazilian Pye; 

Euphreſ. Now we are upon ſpeculating Birds renowned 
for their Beak, what others are of eminent Note of that 
Sort, Cleonicus? _ 

Cizon. There are no other Birds, that I know of, with 
notable Bills, but ſuch as immediately indicate their Uſe; 
ſuch for Inſtance, are all the Wood. pecter Tribe, the 
Crane, the Spoon-bill Pelican, &c. ee 

Euphroſ. A Waood-pecker is an odd Sort of Bird, Cleoni- 
cus; 1 was much entertained the other Day, as I was 
walking by the Side of our Grove, in obſerving the co- 
mical Manner in which one of theſe Birds run up the 
Body of a tall Elm-trez—he was a moſt excellent Hand at 
Climbing, mdeed,—It was quite a new Mode of Move- 
ment to me, and I thought, a very merry one really, 

Cleon 1 ſuppoſe you did not fee any Hol which he had 
bored in the Body of the Tree. But I ſhall take you for 
a Walk one of theſe Days, my Eupbreſyne, in the Hood- 
Lands, where you will tee a Number of Trees perforated 
in divers Places, and the Holes as geometrically round as i- 
deſcribed by a pair of Compaſles—for if you obſerved the 
Body of the Hod-pecker, which you ſaw run up and 
about the Tree, you will remember it was ſomewhat len, 
and cylindrical, and conſequently the Holes and Form of 
the Bird perfectly correſpond to each other for this Pur- 
poſe, the Author of Nature has formed the Beak of this 
Bird, ftrong, round, ſharp- pointed, and very hard. —A 
curious Ridge runs along the Top of the Bill to ſtrengthen 
it and for climbing, their Thighs are ſtrong and muſcu- 
lar, their Legs ſhort and boney; and their Toes two 
forwards, and two backwards, and near together.—All of 
this Tribe have a hard /iff Tail, bending downwards, on 
which they lean, and bear themſelves up in climbing. 

Euphroſ. What viſible Proofs of infinite Wiſdom, 
Power, and Deſign, does this one Species of Birds dif- 
cover | 
 Cleon. And you will be ſtill farniſhed with a Proof 
ſtranger, if poſſible, than all the reſt, in the very ſingular 
Structure of the Tongue of this Bird, with reſpect to 
the ſtrong Muſcles and Bones by which it is moved, and 
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drawn out and in—the ſharp, horny, bearded Point and 
the glewy Matter at the End of it, the better to ſtab, to 
ſtick into, and to draw out little Maggors, Inſects, and 
other ſmall Animals it lives upen, which it finds in de- 
cayed and rotten Trees. — The Flight of this Bird is not 
in a direct Line, but ſlant-wiſe, and bounding this way, 
and that, —One of the fineſt Species of this Bird is called 
the ol, rom it's Note in Flying. t is moſt beauti- 
fully coloured and ſpotted with Yellow, Green, Blue and 
Black, variegated with different Hues ;—the Size is from 
a Thruſh to a Sparrow. — Theſe Birds do ſo much da- 
mage to Timber- trees that Rewards are always offered 
for deſtroying them ? 

Eupbroſ. If that be the Cafe. Cleonicus, J ſhall beg of 
you to purchaſe one for my Muſeum. But to proceed, 
are there any other Birds famed for their Beaks-? 

Cleon, There is a Sort of Fowl in America, called the 
Gopw1T that is remarkable for a Jong Bill; but not 
much more ſo than our Woopcocks and SNIPEs, whoſe 
Bills are perhaps the longeft for their Size, of any Bird 
at all; and are evidently adapted to their peculiar Modes 
of Living, by ſucking their Food out of boggy and 
marſhy Places, —Moreover the Manner of Flying is ver 
particular in theſe Birds, which is like that of the Wu. 
pecker, by glancing very ſwiftly angular-wiſe, this Way 
and that, ſo that it is reckoned the higheſt Feat in the 
Fowuling Art, to ſtrike one of theſe Birds on the Wing, 
eſpecially the Snipe. 

Euphbroſ. Waoodcocks and Snipes being ſuch fine Eating, 
ſubjects them to the ſame Fate with e aw and Pa- 
tridges, that is, of untimely Death. But their Fleſh, de- 
licious as it is, will not gratify the voluptuous Taſte, ſo 
much as a critical Examination of the wonderful Form 
and Make of their Bills, Tongues, &c. will delight the 
inquiſitive Eye. — And this, Cleonicus, will be the Caſe, 
the very next Time the Snipe or Woodcock falls into my 
Hands. ä | | | 

Cleon. After Birds of diſtinguiſhed Beaks, let us next 
review thoſe whoſe Necks and Legs are wonderfully large 
in proportion to the Body.—Among theſe the FLaMiNGo 
ſtands foremoſt, as the moſt ſingular Bird in the World, 
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for this diſproportion of Parts to the Body,——lIt is an 
American Bird, near the Size of a Swan—the Legs and 
Thighs together, are thirty Inches long—the Neck thirty- 
fix Inches—the Neck and Legs very ſmall for the Size of 
the Body—the Bill fix or ſeven Inches long, and dem- 
tated at the Edges—— The Feathers of it's Wings are of 
the deepeſt Scarlet, and when flying, it makes a glowing Phe- 
nomenon, from whence it receives the Name.— The Make 
of this Bird ſhews it to be one of thoſe whoſe Subſiſtence 
muſt be had out of deep Water. The Fleſh is excellent 
Food, but it's Tongue is eſteemed the moſt dainty Morſel 
in the World. —T he Note of this Bird is ſo loud, that 
you*dthink it was the Sound of a Trumpet. | 

Sa I thank you, Cleonicus, for this fine Picture of 
the Flamingo, a Bird I never heard of before.—But if I 
remember right, the Heron, Crane, &c. are Birds alſo very 
remarkable for long Necks and Legs, and ſuch I have viewed 
them in Prints. 

Cleon. The HERon, my Euphroſyne, is a Bird, whoſe 
Beak, Neck, and Legs, are all of a great Length—from 
the Point of the Bill to the End of the Claws is four Feet. 
It is nearly the Size of a Gooſe, and weighs about four 
Pounds, ——By it's long Legs it wades in deep Waters, 
and with it's long Neck it can reach it's Prey. Long 
Toes, with hooked ſtrong Talons, to hold and graſp 
their Prey—a longſh arp Bill, ſerrated and barbed towards 
the End, to hold their Prey very faſt. They have alſo very 
large Wings, to enable them to carry the greater Loads to 
their Neſts at ſeveral Miles Diſtance. —— They build, 
their Ns on very high Trees; and in a Heronry where 
there are many together, it is very common to ſee a Num- 
ber of little Eels running about upon the Ground, which 
fall from the Neſts in feeding the Yoaung,—— Ibis cu- 
rius Particular I have obſerved myſelf with Pleaſure at a 
Gentleman's Houſe near Southwould in Suffolk —— The 
Heron extends it's Legs in Flight, to counterpoiſe the 
Neck and Head—and is decorated with a fine Creſt of 
Feathers upon it's Head, falling genteely backwards. 

Euphroſ. Is not the CRANE near a-kin to the Heron, 
Cleonicus ? It ſeems to be ſo by the Prints. | 

Cleon. The CRANE differs in many Particulars Fa 
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the Heron — it is a much larger Bird, weighing about ten 
Pounds.—From the Tip of the Bill to the End of the 
Tail is five Feet—the Neck and Legs alſo are larger 
tho? it does not feed on Fiſh, but on Seeds and Grain 
therefore the Fleſh is good and well-taſted.— They are 
found in great Flocks in Lincolnſhire, Cambridgeſhire, and 
other marthy Counties.—They are Birds of Paſſage—— 
but whether they breed in England, is not yet certain.— 
Some Cranes Brought from the Indies have very fine Creſts, 
of Briſtles on their Heads, and make a ſtately Appearance. 

Fuphroſ. Pray, Cleonicas, how does the STORK differ 
from the Heron and Crane? They ſeem very much alike 
in their Forms. 

Cleen. The STORK is about the Size of the Heron, but 
has a ſhorter and thicker Neck. — It is of various Colours 
indifferent Countries, but generally White, with long Black 
feathered Wings—the Legs are very long, Red, and naked 
a great Way up.— When it ſtands erect it is near four 
Feet high.—It generally reſts upon one Leg, with it's 
Head turned upon it's Shoulders, —--It's Bill is of a pale 
Red, about four Inches long, and pointed at the End.— 
It is a Bird of Paſſage alſo, —They make their Neſts on 
the Tops of Houſes, Chimnies and high Trees. — They 
live upon Fiſh, Frogs, and Serpents—are reckoned a for- 
tunate Bird, and were adored in Egypt under the Name 
Hhis—They frequent Valleys, Marſhes, Leaks, and Ponds, 
It makes a {ud rapping Noiſe with it's Bill. 

Euphroſ. Unleſs a Perſon lives in a marſhy Country, or 
near the Sea, it will be a difficult Matter, I find to have 
much Knowledge of theſe egregious Birds, perſonally — 
but I can take C!:onicus's Word, and Deſcription in lieu 
thereof—therefore pray go on. 

Clem, The BITTERN and CORMORANT are two other 
Birds of the Heron- ind. They are looked upon as Birds 
of bad Omen, and are always found in deſolate, loneſome, 
mooriſh Grounds.—The Bittern is in Length from the 
Tip of the Bill to the End of the Tail, about thirty In- 
ches—the Legs are long and bare of Feathers above the 
Knee.——It's Colour is a mixture of Brick-duft and brown 
or blackiſh Lines— the Feet are Green, with Toes large 
and ftrong—the Claws notched along the Middle, for 


holding 
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holding faſt the Fiſh, —It lies concealed among Bulruſhes 
and Reeds—and is known from all other Birds by a loud 
Noiſe, like a Stroke on a Drum-head,—lt gives five of 
ſix of theſe boding Bombs at a Time, asI remember to 
have heard them. 

Euphroſ. You give a woeful Idea of the Bittern, Cleoni- 
cus; pray what do you ſay of the other ill-fated Bird the 
CorRMORANT ? | 

Cleon, I have not much to ſay of that Bird, but only 
that it is more of the Gooſe Kind, having a long Neck and 
ſhort Legs, with webb'd Feet, and firong Claws for 
graſping Fiſh.—The Colour on the upper Part of the 

ody is duſky, with a greeniſh ſhining Gloſs ; but the 
Breaſt and Belly are whicith.—e builds it's Neſts on Rocks 
and Trees, in many Parts of England, —One Thing is 
ſingular in this Bird, and that is, that the cryſtalline 75 
mour is Globous like that of a Fiſh, to enable it to ſee 
and purſue it's Prey under Water, which it does with 

reat ſwiftneſs for a long Time together, —T his Bird is a 
3 of the Pelican Rind, | 

Euphroſ. I have heard ſomething ſtrange of the PeLr- 
CAN, but I ſcarce know what; pleaſe to recite it's parti- 
cular Properties, Cleonicus, and what I mean will foon 
ſtrike me. 

Cleon. The PELICAN is a Bird of a large Size, weigh- 
ing eighteen or twenty Pounds—the Bill is hooked like a 
Claw, and fourteen Inches in Lengrh.,— The extent of 
it's Mouth, wide open, about eighteen Inches—the up- 
per Mandible or Chap is flat and broad; but the lower 
Chap is like two long Ribs, joined at the Extremity.— 
Between them there is a thick Yellow Membrane, like 2 
Purſe or Bag, growing down it's Neck.— This Bag it can 
draw up ſo cloſe as not to be eafily perceived; and at 
other times dilate it ſo far as to hold three or four Gallons 
—in this Bag it will carry as many Fiſh as will ſerve fix 
Plowmen for a Meal. 

Euphreſ. This Bag of the Pelican is the aſtoniſhing 
Particular I adverted to.— How various and wonderful are 
the Ways and Means with which Providence has endowed 
every Kind of Animal to procure it's Subſiſtence! 

Clien. We have in every object, a large Chapter of 

divine 
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divine Revelation, the moſt authentic Scripture, which can- 
not be corrupted, perverted,” or controverted by Man— 
the BIBLE of NATURE preſents us with infallible Doc- 
trines; and with the Force of Demonſtration, commands 
our aſſent to, and creates in us a perfect Conviction of, the 
real Exiſtence of a De1TY, as the Author of Nature in the 
boundleſs Extent of Univerſe. 


DTAL QOGVUE: VL 


Of the Swan, and Goos; wild and tame 
Ducks; of PourrRY; PiGEoONs; PATRIDGES; 
and WHEAT-E ARS. 


| Cleonicus. 
V E have hitherto been ſurveying the Beauties and 
Wonders of the feathered Tribe abroad, or wild 
at Home; now, my Euphroſyne, let us ſee what we can 
find worthy of Notice in our more Domeſtic Fowl, the 
Produce of our own Country, and which you are better 
acquainted with, 

Euphroſ. This will be a moſt eligible Subject to me, 
Cleonicus; and pray which do you reckon, after the Pea- 
cock, the principal Engliſh Fowl ? 

Cleon. Undoubtedly the Sw an, my Euphroſyne; in point 
of majeſtic flately Mien, he is ſuperior to every other Bird 
in Nature. —His Gait in Swimming is noble and ſuperb; 
and he may be ſaid rather to ſail than ſwim according to 
the Poet, 


See ! how yon Swans with ſnowy Pride elate, 
Arcb their high Necks, and ſail along in State, 


Euphreoſ. 1 have often beheld them in the Thames with 
wonder and Pleaſure.— I ſeidom ſee them on their Legs 
walking, or upon the Wing in Flight, and yet I find them 
deſcribed by VIRGIL in taking long Flights; as in theſe 


Lines. | 
Likg 
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Like a long Team of ſnowy Swans on high, 

Which clap their Wings, and cleave the liquid Sky ; 
When, hamewards from their wat ry Paſtures borne, 
They ſing, and Aſia's Lakes their Notes return. 


But pray, Cleonicus, did you ever hear a Swan ſing? 1 
have heard much of their Singing among the Poets; and 
you know the mournful Ditty, or the Ballad of the Dying 
Swan. c | 

Cleon. As to their Singing, it is all Poetical Fiction, 
though Pope mentions it of the dying Swan, in his Rape of 
the Locke. | 


Thus on Meander's flowery Margin lies, 
Th' expiring Swan; and as he ſings, he dies. 


Euphroſ. Now we are ſpeaking of a dying Swan, pray is 
there any thing in the Story I have heard of their living 
300 Years ? : 

Cleon, This is alſo a Fidtiou, or rather a vulgar Error, 
though ſome of our greateſt Naturaliſts have believed it; 
there is no Proof of any ſuch Longevity, in a Swan or any 
other Animal. They muſt be wild Swans that take great 
Flights. Our tame ones take more Pride and Pleaſure in 
Swimming than in either Walking or Flying, Nature having 
prepared them for one much better than the other, — The 
dwan is the largeſt web-footed Water-Fowl that we know 
—though it does not live on Fiſb, but on Water Plants, 
Roots, Seeds, &c. alſo on Worms, Iaſecis, freſh Water 
ſhell Fiſh, &c.—Their Fleſh is not admired, but is ſome- 
times brought to the Fables of the Great, for Oſtenta- 
tion ſake. —The Female lays five or fix Eggs, and is two 
Months in hatching them; and this only once a Year. — 
The whole Body has a delicate ſoft Plumage, Grey at 
firſt, but White when grown.—— The large Quills in a 
Swan's Wing are on many Accounts highly valuable 
The Body of a middle {ized Swan weighs about twenty 
Pounds. 

Euphroſ. 1 am not high bred enough to reliſh Swan's 
Fleſh ; but for alyoung Gooſe, I think it excels moſt other 
Fowl—but this is Epicuriſm, inſtead of Philoſophy, —Pray 


Cleonicus, 
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Cleonicus, what is moſt remarkable in the Nature of a 
Gooſe? . 

Cleen. The Deliciouſneſs of it's Fleſh when roaſted ; 
for this is a real Philoſophic Quality, and, more 
than any thing, diſtinguiſhes moſt of our domeſtic Fowl, 
For what can be ſaid much more of a Gooſe, or Gander 
rather, than that it is an amphibious Animal living b 
Land, and Water,—It eats almoſt any thing, but is fondei 
of Graſs and Grain—the Colour is White in general in 
Geeſe, but always ſo in the Gander. -A good fat Gooſe 
weighs about twelve Pounds—when you anger them, they 
hiſs at you like a Serpent.— The Goole lays Eggs three 
times a Year, and fits thirty Days—and the cruelty of hu- 
man Beings is in nothing more notorious than in plucking 
theſe Animals alive, for the ſake of their Feathers and 

uills, 

3 Such Scenes of barbarity make me ſnudder.— 
Have you nothing, Cieonicus, of a more exhilerating Nature, 
by Way of Antidote for ſuch melancholy Impreſſions? 

Cleon. Indeed I have Ducks you know naturally fol- 
low Geeſe.— Of tame Ducks we have no Intelligence ex- 
traordinary—but I ſhall relate an Anecdete concerning a 
Brother of yours being once moſt egregiouſly out-witted 
by a Mild Duck. | 

Euphroſ. Why ſurely you joke, Cleonicu.— but hold; 
this might be at a Time when this Brother of mine might 
be too young ſor a Philoſopher. 

Cleon. Not ſo, truly think it no ſhame—the oldeſt, 
and, perhaps, the wiſeſt Man living, would have taken 
what | ſaw for a Lame Duc. — The Caſe was this; I was 
walking one Day in a Piece of mooriſn Ground, at the 
farther End of which was a Pond under a Hedge—at 
about one hundred and fifty Yards from the Pond, I ſaw, 
as I thought, a very lame Duck wabbling and tumbling 
along before my Feet in the Graſs (which was but ſhort.) 
I made no doubt but it was a ritten Bird, and had a 
broken Wing or Leg, by its lamentable Looks and Shifts 
it made, by flapping the Ground with one Wing, and 
ſhoving itſelf along with one Leg, to make its Way from 
me, who was very eagerly purſuing to catch it—thisI eſſayed 

to do often, and ſhe was juſt as often at my Fingers 4 — 
by "a 


AND LADY's PHILOSOPHY. ap 


but ſtill the wiley Creature evaded my Graſp, and kept 
Tumbling Head over Heels, but ten or twelve Inches 
before me. Iran, I ſtooped, I reached, I made ſure every 
Moment to lay hold of her, but the crafty Jade as con- 
ſtantly beguiled me,—and thus ſhe continued hopping, 
limping, and waddling along juſt before me, till ſhe came 
within fifty or ſ:xty Yards of the Pond, when on a ſudden: 
ſhe roſe upon the Wing, cryed Quake, Juale, Duake, 
and dropt upon the Pond, where the Young Ones were 
juſt arrived, ſwam acroſs, and took ghelter under the 
Buſhes of the Hedge.—I ſhall never forget how like a 
Fool I looked, to ſee myſelf lead ſuch a /Fild-Duck Chaſe, 
and ſo mortifyingly jilted at laſt. | 

Euphroſ. i am ſure | ſhould have laughed heartily, if 
J had been by, and obſerved the comical dcene—but I beg 
your Pardon. Clemntcus, i 

Clean. A Duck is a moſt guileful Animal; they are not 
only endowed with Deceit by Nature, but they learn 
Fraud and Treachery by Art, as witneſs the Deceys. - But 
to conclude this Epiſode, I cannot help making one ſor- 
rowful Reflection, that if we are ſo eaſily duped and gulled 
by the Natural Cunning and fraudful — of Birds, 
it is no Wonder the ignorant Part of our Species are ſo 
generally decoyed by the pious Frauds and [mpoſtures of 
deſigning Men. | 

Euphroſ. Well, from Ducks and Drakes I ſuppoſe you 
make a Tranſition to our Paultry, Cocks and HENs.— 
Pray what is peculiar in the Nature of them, Cleonicus ? 
Clean The CRow1NG of the Cock, the Clacking of the 
Hen, and the CACKLING of the PuLLET when the has 
laid an E2g.- Theſe are Faculties not to be found in any 
other Tribe of Buds, nor ſcarce any Thing analogous to 
them.—The Cock by Crowing, converſes with his Bro- 
ther Chanticleers at a great Diſtance, and gives us the Tims 
of Day-Break in the Morning—he ſeems proud and highly 
pleaſed when you liſten to his elevated Notes,—lIt has a 
noble Creſt or Comb upon its Head, and under it, two 
famous I/attles,—The Body in general, is adorned with 
fine Feathers, —A beautiful ſhining Tail,--4nd Claws, 
and a Spur behind, on his Feet, which pronounce his 
marital Fort and Genius, —Since every one knows: a Cock 
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is prone. 0 Fight —And Cock- Fighting thence has its Riſe, 
to the great Diſgrace of Human Nature. 

Euphro/. As to the CLuckixG of the HEN with her 
little ones about her, and her particular Cluck at finding 
a Grain, to give them Notice of it, I have oftentimes ob- 
ſerved with ſilent wonder— ſhe is conſtantly talking to 
them in her Dialect—and when the Heile Hawk appears 
to the View of her watchful Eye, ſhe ſcreams aloud, the 
Chickens take the Alarm, and immediately run under her 
Wings for ſafety, by a wonderful Inſtinct e Nature. 

Cleon. The CACKLING of the Pu/let or Hen when they 
have juſt laid an Egg, and come off the Neſt, is a high 
Thing truely ; it is, when interpreted, nothing more than 
this—< My good Dame, I have juſt preſented you with 
« an Egg, and deſire to acquaint you with it, that you 
© may come and take Care of it in Time, before the 
% S$toat or Weazel defraud you of it; as I am given to un- 
4 derſtand, that you value the Eggs of your grateful 
* Poultry, before thoſe of any other Fowl whatever.” 

Euphreſ. I think you have a very good Knack at de- 
cyphering the Language of Fowl, Cle-nicus. —Pray what 
do the Pigeons ſay one to another, while they Walk 
around, and Coo to each other, in comical Geſticula- 
tions ? | | | 

Cleon. Every Bird (as I obſerved of the Rooks) has it's 
particular Diale& of univerſal Language.—As for Pi- 
geons, I believe they underſtand my native Tongue better 
than I do theirs, — They ſeem to be extremely fluent in 
Speech, and ſociable in their Manners.— They are the 
only domeſtic Bird of Flight, and always fly together. — 
The different Orders of Pigeons are very numerous. — 
But thoſe called the Carriers, are very remarkable, as they 
will carry Letters tied about their Necks to almoſt any 
Diſtance.—It was forme:ly a Practice to ſend Letters from 
Ships arrived at Scanderoon to Aleppo in Syria, by Pigeons 
brought from thence, to acquaint the Merchants there- 
with. | | 

Eupbroſ. But, for Goodneſs Sake, Cleonicus, how could 
theſe Birds find their Way back again, over ſo vaſt a 'Tratt 
of Land ? | | br 


Cleong 
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-  Cleon. They are directed by the unerring Hand that made 
them—it is impoſſible to Account for it any other Way— 
Of the Pigeon Kind you may reckon” Doves,, which are 
{ill of a more loving and amiable: Nature, and always 
aſlociate in Pairs of the different Sexes—and when one dies 
the other leads a ſolitary and inconſolable Life 
Euphroſ. Pray what is that you call the Turtie, or Turtle- 
Dove, Cleonicus wt [99 4 
. Cleon, The TuRTLE' is a Species of Pigeons—but' are 
Birds'of Paſſage, and faid to be Natives of India, though 
they breed with us before they return. They delight in 
plain open Countries, and build their Neſs in high Trees. 
— But they will live here all the Winter, if kept in Auia- 
ries and Cages. 
- Euphroſ. Pray, Cleonicus do you reckon an Ow! a do- 
meſtic Bird? for they are found in every Farmer's Barn, 
Clion. The Owt may be jultly eſteemed fo with us. 
It is a Eird of Prey, as it generally lives on Micez.which it 
catches in the Barn, &c.—The Owl is reckoned a Bird 
of i/l Omen; eſpecially that called the Screech Owl, which 
by its diſmal ſcreeching Noiſe, alarms and terrifies the 
Country People much. The Owl is the only Bird 
Night we have; they not only ſhun Day-Light, but even 
ſtrong Meon- Light, —The Owl's Face is in Front, not in 
Profile, like other Birds.—The two Eyes therefore look 
forwards, as in a Cat.— There are many very beautiful 
Species of this Bird in — Countries, adorned with ne 
Colours, Creſts, Horns, and rich Plumage in eyery reſpect. 
— This Bird has ſuch a demure, grave, and wiſe Aſ- 
pect, that it has been conſecrated to Minerva, the Goddeſs 
of Wiſdom.— An Honour too great, I think for Hosting 
Margery” © e 1 
Euphroſ. So I think too. But you ſay nothing yet of 
the Patridge, Cleonicus. | ; 
Cleon. The Reaſon is, you know as much as I can tell 
you of that choice Bird. That he has the Faculty of ma- 
king Fools of Mankind, as well as the Mild. Duck; and 
then—Of making a Feaft for them, by way of Atone- 
ment, as the Duck alſo does, is well known by Experience. 
Eupbreſ. What are thoſe Birds called WREAT-EARS, 


Vor. III. | K Cleonicus ? 
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Cleonieus p I have heard them cried up for the very fineſt 


of Eating. 
Clean. They are little inferior to the OgToLAanps 


brought from Italy and France—but is ſomewhat leſs in 


Size, the Wheat Ear being not bigger than a Hedge-Spar- 
row,—T hey are Birds of Paſſage, and come to us in 


Wheat-Harv:fl, which is the Reaſon of their Name. 


T hey are in great Plenty about the South Downs in Suſſex, 


where they are taken in Traps in a Hole in the Ground, 


with a Tile over it.— They are potted in great Quanti- 
ties at Eaſt- Bourn, &c. and fent up to London, as the 
greateſt Dainty England affords&—Whence they come, 
and where they go to, is not known, 


— — 


DIALOGUE VI. 
Of IscusaTIon—Nip1s 1caTION=—end Mics A- 
TION of BIRDS. 

1 Subject of our preſent Converſe, my Euphroſynt, 

Will be a few Reflections on the Wonders of Nature 
diſplayed in the Affairs of INCuBATEON, NIDIFICATION, 
and M1iGRAT1ON of Birds. | 

Euproſ. Theſe are all grand and agreeable Subjects, 
indeed, Cleonicus; I ſhall with much Pleaſure attend to 
what you ſay of each.—I ſuppoſe the Doctrine of Incu- 
bation contains every thing relative to Eggs, and the Man- 
ner of Hatching them. - - th #71 

Cleon. It does fo, my Euphroſyne ; and there are no 
Birds but what lay Eggs, and are produced from them 
one Way or other, for the Method by Incubation is not 
aniverſal, though generally the Means made uſe of by 
Nature for that Purpoſe.— It may be obſerved of Eggs, 
that they are larger or ſmaller as the Birds are ſo which 
lay them.—Thus the Egg of an O/r:ich is the largeſt of 
any, becauſe the Bird is ſo, being five Inches long and 
four Inches thick, more or leſs. But on the contrary, 


thoſe of the Humming Bird are but the Size of White _ 


— — 


Cleonicut. 
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the ſmalleſt of all we know. The Oftrich's Egg is there 
fore about one thouſand Times as big as the other, and 
as it is the principal Phænomenon in Nane of this Kind, 
have procured one of the largeſt for your Repoſitory, 
iſter, | 

Eupbreſt This is a eurious Preſent, indeed! why, 
People will think me half a Connoiſſeur by and by, Cleo= 
cus. — | 

Cleon. Suppoſe they thought wholly fo, where is 
the harm of it ? Is it any more ſhame for my Euphroſyne 
to be eſteemed a Connr/ſeur, than it was for the beautiful 
HvrAT IA, to be the moſt celebrated Mathemarician of the 
unworthy Age ſhe lived in ?—You have already been in- 
ſtructed in the Philoſophy of Hatching of Eggs, by many 
Experiments upon the Air-Pump; ſo that now a few 
RefleQions more on that Head will ſuffice. - | 

Eupbroſ. 1 well remember every Experiment of that 
Sort, to a Tittle ; and convincing Ones they werea=$g 
that now, Cleomicus, I need not detain you on that Head, 
kev 51 pray 3 7 Birds lay E 

eon. Though every Species of Birds ; 

are not always laid in à Neft, or hatched by 1 
For Inſtance, the firſt of Birds is faid to be an Exception 
in both Reſpects.— The Oſtrich is mentioned by the 
learned and moſt ancient Naturalift in the World (the 
Author of the Hiſtory of Fob) as leaving her Eggs in the 
Earth, and warming them in the Duff (or Sand of the De- 
fart, Chap. 39.)—But this Mr. KotBew affirms is 
a Miſtake z he had feen great Numbers of them at the 
Cape of Good Hep: ; and alſo ſeen them /it en their Eggs 
like other Birds, —and that the Male and Female take it 
by Turns, as he had frequent Opportunities of obſer- 


Ving. 

Eubbroſ. I find this Old Author of yours does further 
affirm that ſbe is hardened againſt her Young Ones, as though 
they were not hers ; what does Mr. Kol zu ſay to that, 
Cleonicus, ? | 

Cleon, He ſays, that. is an ancient and vulgar Error 
alſo ; for he aſſures us, the Young Ones after they are hatched, 
are not able even to walk for rome! ays ; during which 
Time the Old Ones bring them Grafs, and are very careful in 
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defending them from Dangers, inſomuch that it is not ſafe for 
any Perſon to come near them at that time, —Other late Au- 
thors tell the ſame things of the O/triches in America. 
See Phil. Tranſ. No. 82, at your leiſure ; where mention 
is made alſo of her Ne/?. 

Euphroſ. As Warmth is the principal Agent in this 
Affair of Hatching Eggs, I ſhould think the ſame Degree 
of Warmth communicated to them and continued the 
proper Period ot Time, would produce the ſame Effect, 
or hatch the ſame Eggs, what ſay you, Cleonicus ? 

Cleon. I ſay you sie very right, my Euphreſyne ; and it 
has been a Practice in Egypt, from Time immemorial, to 
put Eggs into Dung bills and hatch them by the Warmth 
thereof. —After this they contrived to hatch them in 
Ovens, heated to a proper Degree—theſe Ovens were of 
different Sizes, holding from forty to eighty Thouſand 
Eggs \each—they are worked about fix Months in the 
Year—in this Time they can Produce eight different 
Broods of Chickens, as twenty-one Days is the Time of 
a Hen's Sitting.— Hence there are bred in Egypt about 
ninety-two aud a Half Millions of Chickens yearly,— 
But of late Years this Art has been vaſtly improved by 
Mr. Reaumur in France, and reduced to a Science by 
Means of the Thermometer, which you know will indicate 
any Degree of Heat or Warmth required, which for a 
Hen, and all other Birds, is marked thirty-two in his 
Thermometer, and ninety-ſix in Farenheit's.— After the 
Young are hatched it is generally a Day before they eat 
any Thing, and then a few Crumbs of Bread for a Day or 
two will ſuffice, as they will be able to pick up Inſects, 
and Shift for themſelves. 

Euphroſ. Why you ſurprize me, Cleanicus; this Scheme 
is not only a very curious One, but muſt be a very lucra- 
tive One at the ſame Time. From twenty Eggs in twenty 
Days, you have twenty Chickens ; why that is every 
Day a Foul for Dinner with little or no Coſt. Why 
don't the Country People, eſpecially the poorer Sort take 
to this Method for Support, inſtead of Hard Labour ? . 

Cleon. One Half know nothing of the Matter; and 
the other Half are ſo ignorant and indolent, that they 
will never attempt any Thing out of the Common Way. 
| | „ 
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But now my Euphroſyne, let us advert to another very 
wonderful Faculty in Birds, which is the curious Art of 
MaxinG A NEesT, with ſuch Variety of Materials, diſ- 
poſed in ſuch an exquiſite Manner and Order, and in ſo 
many different Ways, as we obſerve them. | 

Eupbroſ. I have always viewed a BIRDS NES with the 
higheſt Admiration.—The Spiders Web, and Bees Honey- 
Comb, and the Birds Nei, are ſingly ſufficient to convince 
the moſt ſtupid Atheift of his ſenſeleſs Error, if in the leaſt 
attended to. Such aſtoniſhing Inſtinct in Birds, reminds 
me of Prior's Lines. t 


Of Birds, haw each, according to her Rind, 

ro per Materials for her Neft can find; 5 
And build a Frame, which deepeſ Thought in Man 
Would or amend or imitate in vain. 


Cleon. The Subtilty of Birds in making their Neſts has 
been a moſt celebrated Theme for Naturaliſts and Poets to 
diſcant upon in every Age. With what inimitable Art 
(fays Dr. DERHAm) do theſe poor untaught Creatures lay 
à parcel of rude and ugly Sticks and Straws, Moſs and 
Dirt together, and form them into a commodious Neſt'? 
With what Curioſity do they line them within, wind and 
place every Hair, Feather, or Piece of Wool, to guard the 
tender Bodies of themſelves and young, to keep them warm? 
And with what Art and Craft do many of them thatch 
and coat their Neſts without, to dodge and deceive the 
Eye of SpeQators, as well as guard and fence againft the 
Injuries of Weather? With what prodigious ſubtilty 
do ſome foreign Birds not only plat and weave together the 
fibrous Parts of Vegetables, and curiouſly tunaei them, 
and form them into Nets, but alſo artificially. ſuſpend 
them on the tender Twigs of Trees to keep them out of 
the reach of rapacious Animals.” | 1910] cgi 

Euphroſ, Theſe Reflections of the Doctor's are very 
ingenious, and very affecting; is it not ſurprizing, Cleo- 
nicus, that any Man can beſo blind, as not to ſee the Hand 
of a Divine Architef directing them in conſtructing ſuch 
wonderful Works? This Hanging-N-ft is a Miracle of 
© Sagacity in Birds! 

K 3 Clion. 
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Clean. And you will till be more convinced of that, 
my Eupbraſyne, when you inſpett the Hanging-Neft 1 
have _ the Pleaſure to ſhew you, Here it is, view 
it well. 

Euphroſ. Truly this is the moſt wonderful Thing I 
ever yet ſaw.— Three long Leaves ſewed together by their 
Edges—wide on the Top, where the little Neſt is placed, 
and tapering to a Point at the Bottom the flender Catten 
String by which it was ſuſpended from the T wig. Nay, 
I ſee the very Stitches in the Sides of all the — 
Are you ſure, Cleonicus, that this is the Work of Na. 
ture, and not an Impoſition by Art ? 

Cleon. It was a Surgeon of an Faft Indiaman who gave 
it me. He ſaid they were common in the Country where 
he was—and all conſtructed in like Manner There are 
many of theſe hanging Neſts from America to be ſeen in 
the Ropoſitories of the Curious; but J don't remember 
Lever ſaw, or heard before, of a Leafy Neſt in this triangular 
Form.—That they ſuſpend them from the Boughs of 
Trees out of the reach of Apes, Serpents, &c. is a Matter 
of great Notoriety in both the Indias. And I am parti. 
cularly happy in preſenting my Euphroſyne with ſo uncom- 
mon a Specimen of the Miraculous Performance of 
Birds. 117 

Eupbroſ. 1 grow rich apace, in Natural Curioſities, 
Cleonicus; the Neſts of the long-tailed Titmoiſe, and Mrin, 
I have ever looked upon as the moſt ſtupendious Works of 
Natural Art, but this Indian Neſt exceeds every Thing. 
There is one Thing yet remaining, in regard to Birds, 
Cleonicus, which I ſhould be glad to have your Opinion 
about, and that is, where Birds of Paſſage go to, when they 
Jeave us ? | 

Clean. How theſe Birds ſhould know where to go to, 
and when; and alſo how to fteer their Flight upon the 
right Point of the Compaſs, are Queſtions that can be 
reſolved only into the divine Deſtination of Providence, — 
It was obſerved as long ago as Hamer lived, that Cranes 

* as deſeribed by him in the 
following Lines, Bend rs 
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Sas when from Strymon's wint'ry Banks, the Cranes 
In feather'd Legions, cut the ætherial Plains; 
De warmer Nite they bend their Airy Way, + 
Form d in long Lines, and rant'd in ju Array. 


It is remarkable that all Birds of Paſſage are accommo- 
dated for that Purpoſe with long and ſtrong Wings. 
That they all of a Spesies aſſemble together a few Days 
before hand, to conſult about their Departure. A Gen- 
tleman of great Veracity aſſured me, he at once ſaw at 
leaſt near three Hundred Cuclaos aſſembled together in a 
large Field for that Purpoſe. Quails have been often ſeen 

ing acroſs the Seas from Europe to Aſia ;, and alſo Storkes, 

. But the greateſt Queſtion of this Sort is, what be- 
comes of Stallatos when they take leave of us? — The 
Anſwer to this Queſtion is not a little ſurpriſing and Pa- 
radaxical.— An Arcb-Biſbep firſt aſſerted they went to the 
frog en Climes, and lay together in Cluſters under the Ice, 
in a torpid State all the long Winter —that they were 
often in this State drawn out of the Lakes by Fiſhermen, 
and when brought into a warm Roam, would revive and 
fly about and appear to be real Swallows, —Ztmuller, the 

reat Phyſician, ſays, he found many ſuch. coagulated 
Cluſters of Swallows himſelf.— And ſo lately as 1713, 
Dr. Colas declared before a Meeting of the Royal Society, 
that he faw fixteen Swallows ſo drawn out — under 
the Ice in the Lake of Samrodt; and thirty out of the 
Yes Pond at Rojineilen —Y et notwithitanding all theſe 
cular Witneſſes, ſo ſtrange a Doctrine cannot obtain 
Credit with ſome late Writers on Birds. 

Euphroſ. Indeed, Cleonicus, I don't much wonder at it. 
—T hat Swallows ſhould come here for Warmth, and go 
there to be frozen, is ſuch a Contrariety, that I proteſt I 
cannot tell what to think about it myſelf, till I know your 
own Opinion of the Matter. 

Cleon. This I am ſure of, my Euphroſyne, if we do not 
believe what People of Credit aſſert they have ſeen, there 
can be no Ground for any Faith at all. 

Euphroſ. There is one Animal of ſo ambiguous a Na- 
ture, that I know not mm | may call it a Quadrupede, 
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or a Bird; I mean the Bat, Cleonicus, of which you have 
yet ſaid nothing. | \ 

Clzon, It would be almoſt improper to ſay any thing of 
the Veſpertilio or Bat, till after Thad paſſed the Deſcriptions 
of fcur footed Beaſts and Birds, becauſe the Bat is moſt 
evidently a Tranſition from One to the other, as the GH. 
lot alpa connected the Quadrupede to the Inſect. Nature 
abhors a Chaſm in her Works. — The Bat has the Properties 
of a Mouſe in regard to Body, Shape, Colour, an Clothing; 
but bas the Paculty f | Flying in Common with Birds and 
Inſe#s.—It's two hind Legs are thoſe of a Mouſe. —The 
two Fore Legs are connected with a large Membrane 
from the Body, on each Side by which it can fly as with 
two Wings.—And at the End ofeach Fore Leg, is a ſharp- 
ſtrong Hook, by which it can walk on all-fours as Qua- 
drupedes do, and alſo lay hold on its Prey or Food, what-- 
ever that may be.— This is rather an Evening than a 
Nocturnal Animal; and becauſe it is then ſeen fluttering 
about, the Peaſants call it a Flutter-Mcuſe.— The Virgte 
nian Sguirrel is another Inſtance of that vaſt Deviation 
from Nature's ordinary Way (as Dr. DERHAM terms it); 
and is truely a QAuadrupede, with the Skin fpread between, 
and connected with, the two Fore- Legs ;—being thus 
furniſhed with large Membranous Wings, it flies from 
Tree to Tree, collects the Fruit, which it holds in its 
two Fore-Feet, as with two Hands, while it eats it, as 
other Squirrels do.—One of thoſe Bats and Squirrels I 
Mall ſhortly procure to enrich my Euphroſyne's Muſeum. 
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DIALOGUE: 1. 


Of the peculiar Narvzr, Form, SIZE, and ParTs 
of the Bonits of. FisgEs. Of their. ORGans, 
of © SENSATION: 3 \FacuL TIES of SWIMMING, 


1 
A* TER our Survey of the \rincipal Inhabitants of 
the EARTH and Ai, let us now contemplate the 
Nature of thoſe which are peculiar to the Element of 
WATER, | 
Eupbroſ. This will be a Multiplication of thoſe Plea 
ſures that delight the Mind in exploring the Marvelous 
Works of the Almighty Creator of the World ; and there- 
fore, Cleonicus, in the glorious Speculations you propoſe, 
immediately proceed, 
Cleon. A FisH is an Animal deſtined to live in WATER, 
Salt or Freſh ; and its proper Mode of 1:yement, ge? 


* 


1 


133 THE YOUNG GENTLEMAN 


of SWIMMING..-This Motion is performed by Fins, not 

by Legs or Feet. —Theſe Fins are placed on different 

Parts of the Body of a Fiſh ; but made in ſuch a Manner 

and Form, and ſo diſpoſed for any Degree of Motion, in 

any r whatever, that infintte Wiſdom alone could 
irect: 

Euphreſ I ſhall never forget the moſt beautiful Structure 
of ſuch a Fin, when ſometime time ago you ſhewed me 
the Circulation of the Blood in it. How delicately con- 
ſtructed with Bony Ribs, and jointed at proper Diftance 
the curious * — that connected them. — The 
Blood-Veſſels, and others which paſs through them and 
the fine beſpeckled Skin which covered the whole, and 
gave it the Appearance of tranſparent burniſhed Gold. 

Cleon. The Idea you retain of the Fin is extremely juſt 
and accurate, my Euphroſyne ; theſe Fins are all moveable 
by ſtrong Muſcles of Fleſb appropriated to each, as the 
Limbs and Parts of all other Animals are, —Theſe Muſ- 
cles make as it were the whole Body of the Fiſh—ſup- 
ported by a moſt wonderful Skeleton or Syſtem of Bones 
throughout. Of which there are Ribs to form the Body, 
and a Multitude of other ſmall Bones to give Strength 
and Support to the fleſhy Muſcles. | 

Euphræſ. Why in truth, Cleonicus, whenever I eat Fiſh, 
I verify what you fay ; for there are fuch an incredible 
Number of ſmall Bones, eſpecially in Roach, Carp, &c. 
that I even eat them in fear of my Life. 

Cl:on. You cannot be too careful in that Reſpect.— 
By a Gentleman who was at the Pains to compute them, 
we are told there are about three thouſand in a Carp. The 
ſtrength of a Fiſh is ſurpriſingly great as well out of Water, 
as in and the Mechanical Rationale of Swimming is the 
fame as that of Flying in Birds; for the latter fly by firiki 
the Air with their //ings, and the former /wim by ftriking 
the Water with the Fins; fince as much as they firike 
the Water backwards, the Water reacts, and ſtrikes them 
forwards with equal Force, —The Fins near the Belly 
generally ferve for this Purpoſe ; and thoſe on the Back, 
and Tail, principally for teeroge, 

' Euphroj. As à Filh is to move through ſo denſe a Me- 
dium as Water, I make no doubt, Cleonicus, but the _ 
| nitely 
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nitely wiſe Former, has given it that particular Fi 
2 * mY the ea PO from jt. | — 

om. Lou judge, my Eupbrehyne, not only ra- 
tionally, but it is dewonſlfabiy Fact by human beg 
For Sir Iſaac Newron inveſtigated the Form of a Solid 
that would meet with the leaſt Reſiſtance from the Fluid 
in which it was to move, and it appeared to be that of 
a Fiſh, particularly the Head Part, very nearly. 

Euphroſ. In the Head of a Fiſh I fee there are Eyes, 
but I find nothing that 1 can ſuppoſe to be Veftrilt or 
975 Cleonicus, which are very obvious in all kind of 

It GS, | | 

Cleau. I allow there is not the leaſt Appearance of Rar 
but ſtill it will not follow from thence, that a Fiſh mul 
be ſurd or deaf; for it is known by Experience, that Carp 
and Tench are called to the Side of a Pond by a loud White 
ling, to receive their Food thrown into the Water,,-And 
it is no great Paradox, if Fiſh ſhould bear without Ears; 
ſince Omnipotence is not confined to one particular 
Mode of Organization to produce 2 Senſe at Plea» 
ſure perhaps you may have, e' re long, ſome Inſtances 
of Animals ſeeing without Eyes, —As to Neſtrilsand Smel- 
ling, in common. Fiſh, we know little, if any thing about 
them. — For the Method of Ræſpiration here is by paſſin 
the Water, and the Air contained in it, through the Gill 
in each Side of the Head, which are in lieu of the Lungs 
in Quadrupedes. 1% A | 

Ferro Then it is this Art of Reſpiration in Fiſhes, 
which I tee by the Opening of their Mouths: fo often and 
ſo conſtantly, to receive. the Water and Air, which 
reſpire through their Gills (if I may. fo ſpeak,) is it not, 
Cleonicus ? 

Clean, Indeed it is, my Euphroſyne ; and you will obſerve 
by your little Gald and Silper Fi/hes in your Glaſs Bowl, 
that they reſpire the Mater much quicker than we da Air. 
This Aqueous Reſpiration in them keeps up the Vital 
Flame,—the Air-Pump will not deprive them of it, and 
therefore will not kill them; but the Mater- Pump, by 
taking away the Water, ſoon makes them expire. 
Though they Jiye much longer out of Water than we do 


IN it, | 
Euphroſ. 


C — n es. 6 ye * 


„ SE IEEE IT 


140 THE YOUNG GENTLEMAN 
Eupbraſ. The Tongue of Fiſhes ſhews they have a Beef 


of Taſte, as in other Animals.—But what I have often ob- 
erved in regard to their Eyes, is, that the Ball of the Eye 

ſeems to be quite round, and looks like a ſmall White Ivory 
Globule, when boiled out of the Head. * 

Cleon. The Eves of Fiſhes are in general, perfect Gls- 
bules, in Order that the Focal Diftance may be very ſhort, 
and of Courſe, the Viſion very di/tin&? of Objects near at 
Hand; they alſo have the Power of adjuſting the Sphe- 
rical Cryſtalline for diftant Views likewiſe.— The Eyes of 
Fiſhes are nearly oppoſite to each other, whence they ee 
all around them.—They are remarkably guick-Sighted, — 
And the Eyes of Fiſhes are exquiſitely guarded by aftron 
horny Circle proceeding from the Szlerotico, and 5 
with a fine coloured 7:5, which gives a lively and ſplendid 
Appearance to the Fiſh. 13 | 
Euphreſ. Well, now for the S1zE of Fiſhes ; I ſuppoſe, 
Cleonicus, you have a much larger Scale of Gradations here, 
than in any other Kinds of Animals, by what I have heard 
in common Diſcourſe. 33 

Clevn. A much larger indeed, my Euphroſyn.— from the 
largeſi Whale to the leaſt Minnew, is a vaſtly greater Diſ- 
proportion of Magnitude than can be found in the whole 
Compaſs of Nature befides ! I ſpeak here of only ſuch 
as are ſenſible to us, without the Help of a Microſcope on 
one Hand, and the Indulgence of Conjectures on the 
other; or elſe this Scale of Difference would become 
altogether inconceivable in Fiſhes, 
"Euphrof. I ſuppoſe, Cleonicus, in this moſt extenſive 
Tribe of Beings, you find it difficult to make any pro- 
per Arrangement, and Diſtribution of them, in Species, 
Orders, Claſſes, &c. a 
Cleon. So much, my Euphreſyne, that J ſhall not at- 
tempt it.— It may ſuffice for our Purpoſe to diſtinguiſh 
them according to their different Clothing; for ſome are 
covered with thick Skins quite bare, as all the larger Sort 
from the I Hale to Porpoiſe.--Others are covered with Scales, 
as all the common Sorts— and laftly, thoſe are called Fiſhes 
alſo, where the whole Covering: conſiſts of hard teftaceous 
Subſtances, or Shells; as Muſcles, Oyfters, Crabs, and innu- 


merable others, 
Eupbreſe 
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Eupbroſ. I believe no Shell-Fiſh ſiuim, properly Speak- 
ing, Cleonicus ; for Oyſters &c, certainly do not; and 
Crabs and Lobflers have Legs to walk, and no Fins to ſwim; 
and Muſcles grow in large Cluſters to Rocks, as Fiſher- 
Men have informed me,— Theſe all ſeem, to me to be 
very Anomalous Sorts 5 | 
Cleon. They are Objects very diflimilar to the Scaly 
Tribe, as you rightly obſerye ; but there is another Sort 
of Fiſh yet, which we rather call EELs, though they have 
both Scales and Fins, and ſometimes /wim, ought, I think; 
to be reckoned a Kind of Serpentine Fiſh, becauſe their 
Form, and moſt natural Motion is the ſame as that of a 
1 | | * 
uphroſ. If I don't Miſtake, a Fiſh is quite a Mate Ani- 
mal, is it not, Cleonicus ? | 3 
Cleon. I do not remember that I have ever heard them 
emit the leaſt Sound, Note, or Voice —indeed they have 
no Organs for this Purpoſe, nor do they live in an Element 
proper for it.— And yet they are obſerved to be very fo- 
ciable Animals, and always go together in great Shoals 
and Companies —thefe is no be but they ean converſe 
with each other in a ſilent Sort of Language. — There are 
Fiſh of Paſſage among them, as witneſs, Pilchards, Her- 
rings Maccarel, &c. which come from the Frozen Seas 
into our warmer Climes every Ycar ; and ſupply your 
Table with ſo great Variety of dainty Diſhes. , _ * 
Euphroſ. Many Sorts of Fiſh are delicious Eating, , bug 
J have been told that the Fleſh of Fiſh is not ſo nouriſhing, 
as that of Quadrupedes and Fowls, what ſay you, Cleonicus, 
to that material Article? | 5 
Cleon. It is the Opinion of all the Faculty, and it ſeems 
very juſtly founded ; as the Nature of Fiſh is to abound ia 
a groſs Sort of Oil and Water, which have but few Vo- 
latile Particles, it is leſs fitted to be converted into the 
Subſtance of our Bodies, than the Fleſh of other Animals 
which abounds with warm, active, and Volatile Prin- 
ciples, much more proper for our Aliment, —Indeed for 
weak and valetudinary Perſons, Fiſh ate a more proper 
Diet in general than ſtrong Meat, and then thoſe which 
are boiled, are the beſt, | # 
Exphrif. 
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 Fupbroſ. Well, Thanks to Heaven, I only eat them 
for Change of Diet, and they make a very ſavoury Diſh; 
but our preſent Buſineſs is not Luxury.—l think, Cleonicus, 
in a Fiſh I ſee the greateſt Singularity in Nature, I mean 
the Air-Bladder.-But I remember you ſhewed by an 
Experiment on the Air- Pump, that this Bladder, by being 
too much expanded prevented the Fiſh from deſcending 
in the Water, by encreaſing its Bulk beyond its due De- 

„and thereby making it too light for Swimming any 
where but at the Top of the Water. 

Clem, And from thence my Euphroſyne perceives the 
Neceflity of ſuch an Artifice to make the Fiſh boyant at 
all Times to a proper Degree.—For the Fiſh having a 
Power to dilate or contract this Bladder, and conſequently 
the Bulk of its Body, can make itſelf lighter or heavier, and 
therefore Swim or Sink at Pleaſure.— All this is but the Re- 
verſe of the Experiment which you ſaw of the Glaſs Balls 
and Images going up and down in the Jar of Water at the 
Word of Command, 

Eupbroſ. J ſee it is—by encreafing the MYeight in one 
Caſe, and the Bult in the other, the ſame Effect of Sinking 
and Swimming is produced, —Pray, Cleonicus, can you tell 
to what Age a Fiſh may live? 

Cleon, It is ſaid by Naturali/ts that the Years of a Fiſh's 
Age is known by the Number of concentric Circles upon its 
Scales.— The Scale therefore of a Car, that is Half an 
Inch in Diameter, will be found to contain about one 
Hundred of theſe Circles; and hence ſuch a Carp is con- 
cluded to be a hundred Years old ; and indeed, it is 
known by common Experience, that Fiſh in general live 
to a great Age, their Lives being one uninterrupted Scene 
of Eaſe, 255 and Pleaſure, the great Principles 
on which Longevity in Man, and moſt other Animal 
depends.—But after all, I do not ſuppoſe, from what 
have ſeen, that there is any great Streſs to be laid upon 
this Notion of Concentric Circles in Scales; or that there is 
any certain Criterion of a Fiſhes Age, in any Part of its 
Body.—For a Concluſion of our preſent Dialogue, I 
believe you will allow the following Queries of Pxiox to 
be very pertinent, — 

Of 
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Of Pifhes next, my Friends, I would enquire, 
Hot the mute Race engender, or reſpire ; | 

Prom the ſmall Fry that glide on Jortlan's Streum, 
 Unmar#id, a Multitude withoat 2 Name; | 

v that Leviathan, wh o'er the Sens, p 

Immenſe rolls onwards his impetuous Ways, 

And macks the Wind, and in the Tempeſt plays? 

How they in warlike Bands march greatly forth, 

From freezing Waters, and the colder North; 

To Southern Climes direct ing their Career, 

Their Station changing with th inverted Jar? 

How all with careful Knowledpe are endued 

To chuſe their proper Bed, and Wave and Food, © 

To guard their Spawn, and educate their Brood ? 


- 
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DIALOG 


Of the KRAKEN or Animated Is LAND. Of Ces 
taceous Fines, or WnalLrs. Of the Greens . 
land WnAlE; and the Method of TAKING one, 
by the HarPoON1ERS. | 


Clenicus, 
E are now, my Euphroſynez entering upon the 
Dominions of NeeTUNE, to reconnoitre the 
Regions of the Ocg Ax, and to explore the Natives, ot 
rather the MoxsrERS of the Great Dee?, as the mo- 
mentous Subject of our -preſent Speculations. 

Euphbroſ, This will be a Theme of Dignity and Gran- 
deur indeed, Cleonicus; I muſt call up all my Powers to- 
enable me to give ſuitable Attention to your Diſcourſes on 
ſuch ſublime Topics of Natural Science. tj 

Cleen. The WHALE, my Euphrofyne, is the Wander: 
of the World and is undoubtedly the largeſt Animal that 
we have any certain Knowledge of in the whole Compaſs 
of CABATION.—It has been thought to be the Leviathan 


ot. 
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of Job, but there are ſeveral Parts of his Deſcription that 
do not agree to the Whale, and one very Eſſential, the 
Scales. for the Mhale has none; yet theſe are ſaid to be 
the Lev athan's PRIDE. However Dr. Broome has de- 
ſcribed the Whale under that Character in the fubſequent 


Lines. _ 


There huge Leviathan unwieldy moves 

And through the Waves a living Iſland roves ; 

In dreadful Paſlime terribly he ſports, | 

And the vaſt Ocean ſcarce his Weight ſupports ; 

Where ere he turns, the hoary Deeps divide, 
He breaths a Tempeſt, and he ſpouts a Tide. 


— Eupbroſ. This is a beautiful Deſcription of ſuch a ſur- 
prizing Creature; and I beg leave, Cleonicus, to ſecond it 
with another from a truly philoſophical Poet, 


Here the huge Portent of the ſealy Train 
Enarmous fails incumbent o'er the Main 

An animated Ile, and, in his Way 

Daſbes to Heav'n'g blue Arch the foaming Sta: 
Ihen Skies and Ocean mingle Storm and Flame, 
Portending inſtant Wreck io Nature's Frame, 
Pleas'd in the Scene he mocks, with conſcious Pride, 
The volley d Lightning, and the ſurging Tide 
And while the wrathful Elements engage, : 
Foments with horrid Sport the Tempeſi's Rage. 


Cleon. Very poetical indeed, my Euphroſyne. You ob- 
ſerve in both theſe elegant Deſcriptions of the /Yhale, that 
Monſter is metaphorically repreſented as an animated Ile, 
or living 1fland.—But what would you think, if you were 
told, that there was really (without a' Figure) ſuch 4 
Thing in Nature as an animated fund? And that ſuch 2 
Doctrine, ſtrange as it is, has been related, credited, and 
ſupported, by a great Naturaliſt, and BIsRHoO into the 
Bargain, if that weighs any Thing ? | 

Eupbroſ. Why to be ſure, Cleonicus, whatever ſo great 
2 Philsſopber and Prelate believes, and aſſerts as probable, 
our Se, at leaſt, ought not to diſpute or call in Queſtion 

but 
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but who, for Goodneſs Sake, is this Philoſopher of yours, 
with ſuch a prodigious Faith ? | 

Cleon. No leſs a Perſonage than the late celebrated 
Erick PoxnTOPPIDAN, Bis Hop of Bergen, in Noxwax. 
This Right Reverend Naturaliſt wrote a large and curious 
Natural Hiſtory of Norway; which has been tranſlated 
from the Dani/h Original in a Folio Size. In this Hi- 
ſtory we find Matter enough to excrciſe even the moſt 
elaſtic Credulity in Natural Objects and Phænomena, amon 
which the principal is that called the KRAKEN, whic 
makes its Appearance in Form of a Fl:ating ISLAND. 

Euphroſ. A Floating Iſland, Cleonicus ! pray let me aſk 
you two Queſtions, is it probable any living Creature 
ſhould be ſo large as to be properly compared to an Iſland? 
And 2d. Is it poſſible for an Ifland to float? 

Cleon. With regard to your firſt Query, my Euphroſyne, 
T anſwer, the Probability of a Thing does not depend 
on its Magnitude, —To the 2d. Query, I aver, it is impoſe 
ſible for an Iſand to float, becauſe it conſiſts of Earth, 
which is heavier than Water. — Therefore as the People of 
Norway and Lapland have from Age to Age ſeen ſome= 
thing in the Ocean which appears and diſappears at dif- 
ferent Times of the Year, in the Form of an Iſland, 
covered with Weeds, Moſs, Graſs, Shrubs, &c. not lefs 
than a Mile in Diameter, as it cannot be an Iſland, what 
can we ſuppoſe it to be but an Animal ? . 

Euphroſ. J really cannot tell what to ſay; nor how to 
think about it, Cleonicus; I am not weak enough to ſup- 

oſe there is any thing in Magic, or elſe I might have 
— led to think it an [nchanted Iſland. | 

Cleon. That is the very Idea which the vulgar have of 
it through all the Country; they ſuppoſe it to be inha- 
bited by Witches, Demons, and Spirits; and that all the 
ſtrange Phznomena of this ſuppoſed Ifland were the real 
Effects of Witchcraft and Inthantment.—Theſe were the 
principal Motives to induce our Right Reverend Prelate 
to think it was very probably an Animal of the Polypus 
Kind, My Euphroſyne has now an Opportunity of pin- 
ning her Faith upon a Lawn Sleeve, or not, as the 

ikes it. ; 
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Euphreſ. I ſhall take a little more time to conſider of 
ſo uncommon a Subject, before 1 engage my Belief about 
it, -In the mean while, Cleonicus, let us revert to the 
Whale, and tell me what you know of that ſtupendous 


Work of Omnipotence. 


Cleon, The firſt Thing that attracts our Attention in 
that Creature is it's enormous Size, —lt is credibly re- 
ported that ſome have been ſeen near a hundred Feet long. 
Hut thoſe commonly taken about Spitzburgen in Green- 
land, ſeldom exceed ſixty Feet in length, and between 
twenty and twenty-five in Thickneſs, or Depth.—The 
Length of its Mouth is about eighteen Feet, and the Ex- 
tent or Width of his Tail as much. 

Euphroſ. What a wonderful Creature is a Whale! 
I think you obſerved juſt now Cleonicus, that a Whale has 
no Scales. 


Cleon. All Fiſh of the Lale Kind are covered with a 


Skin quite bare. One that was left at low Water upon 


the Side of the "Thames, a little above Deptford, a few 
Years ago, was near ſixty Feet long; and had a Skin 


about ſix Inches thick upon the Back, where it was cut 


away in many different Parts for the Blubber. 


Euphroſ. Pray Cleonicus, what Sort of Fins has a 
Whale ? 


 Cl:or, The largeſt Sort of Whale has but two, one 
placed on each Side the Body behind the Head, in Form 


like thoſe of other Fiſh; butin Size, proportionably large 


with the Body.—Some Species of Whales have a large 
Fin on the Back, — The Tails of all conſiſt in a large Fin 
poſited horizontally. 


Euphroſ. J ſuppoſe the Eyes of a Whale are mon- 


ſtrouſly large and Glaring, are they not, Cleonicus? 


Cleon, Nothing like what you may very. reaſonably 
imagine, my Euphrohne; I ſaw the Eyes of that at Dept- 


ford, and they were but little bigger than thoſe of an Ox. 


The Parts of the Eye were looſe and flabby,—The Glaſſy 
Humour of an Ox's Eye, is much more conſiſtent and 
tranſparent, than that of the Whale. The Cryſtalline of 
an Ox, infinitely excceds that of the Whale—and the 
Retina in the Eye of the Whale bears no Compariſon 
to that of an Ox for Beauty and Regular Expanſion. 


Enphreſ. 
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Eupbroſ. 1 wonder at ſuch diſproportion ; but upon 
ſecond Thoughts, as Viſion does not depend upon the dae 
of the Organ, the Wonder vaniſhes.—Pray, Cleonicus, 
had the Whale you ſpeak of any Ears ? 

Cleon, I don't remember to have ſeen any; yet Na- 
turaliſts ſay that Whale Hear, though none deſcribe 
their Ears. 5 | 

Eupbroſ. Has it any NosTRriILs, Clegnichs ? | 

Cleen. It has two Holes on the Top of it's Head, 
through which it ſpouts Water to a prodigeous Height in 
the Air Alf theſe are Væſtrili, ſo be it, I know of no other. 
my Euphroſyne. | | 7 | 

Euphroſ. Pray what Soit of TEETH have Whales, 
Cleonicus ? | | 

Cleon. That called the Balæna, or largeſt Sort, has 
none; as they ſwallow every thing whole. Their Throats 
are very large, and Fiſh of ſeven Feet length have been 
found in their Stomachs. — Their Mouths are ſo large, that 
an Ox will not fill one — but their Tongue is ſmall in 
proportion. | | 

yk I ſuppoſe our Mhale- Bone comes out of a 
e, Cleonicus ; but pray what Part is it found in? 

Cleon. The M hale- Bone is all contained in the upper 
Jaw ; and is of different Colours, Black, Grey, Blus/b, 
&c,—it lies in Laminæ, or Pieces one upon another, for 
the moſt patt ſixteen or eighteen Feet long. It is not 
of a Bam Nature, but rather an Opake Sort of Horn, 
though it may be ſplit ſo thin as to become quite tranſ- 
parent, like any other Horn.— To cut this Whalebone 
dut of the Head is an Employment by itſelf, and requires 
W Iron Tools. | 

'uphroſ. Pray how is it poſſible to encounter and ſub« 
due ſuch large and formidable Creatures, Cleanitus. 

Cleon. What is it Man cannot do, my Euphroſyne, when 
aſſiſted by Sagacity, Experience, and all the Mechanical 
Powers ? The Tower of Babel, the Pyramids of Egypt, 
the Corinthian Coloſſus, the Enormous Sphinx, all = 
what Men can do, when once they ſet about it,—As to 
taking a Whale they make no more af it, than Boys do to 
catch Gudgeons.— In the Whale Fiſhery, Ships are em- 
ployed of two or three hondeed Tons Burthen, with fix 

2 or 
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ot ſeven Long Boats to each.—Theſe are provided with 
Cordage, Harpoons, Windlaſſes, and all other Inftru- 
ments of Death —The Harpoon is. about fix Feet long, 
and barbed at the End with a ſharp Steel Point, and fixed 
fo the Rope about ſix or ſeven F. athom long, which is 
wound about; and runs off from the Capftern at the End 
of the Boat.— When the Harpoonier finds himſelf at a 
proper Diftance from the Whale, he darts his Harpoon 
with all his Force againft the Back or Side of the Whale, 
where, if it faſtens, the Monſter plunges to the Bottom; 
and the Rope runs off the Capſtern very ſwiftly—if there 
be not Rope enough in one Boat, they fix it to another 


in the Boat next to them, arid then to another after, if 


there ſhould be Occaſion.— While the Cord is runnin 
out, a Perſon ſtands wetting it with a Mop of Swab, leſt 
it ſhould take Fire with the great Velocity of its Motion. 
When the Whale rifes again to take Breath, they at- 
tack him again with their Harpoons, and thus renew their 
Attacks every Time he comes up, till he begins to grow 
weak with Fatigue and Loſs of Blood ; and then they 
plunge their Harpoons or Javelins into his Head and va- 
rious Parts of his Body; by which Means they ſoon diſ- 
patch him.—Being thus dead, he floats on the Water, 
and being laſhed to the Boat, they begin to cut them up 
in Pieces about three Feet thick and eight Feet long, which 
the other, Boats carry to the Ship to be ſtowed up.— 
Theſe Pieces of Fat Fleſh they call Blubber,—From which 
when they come home are made vaſt Quantities of what 
is called Train Oil. 


Euphroſ. An amazing Hiftory, this, of the Death of a 


Whale. —But in the Courſe thereof, Cleontcus, you intimate 


that Whales cannot live long without Breathing the Air; 
that ſhould imply they have Lungs. 

Cleon. They have Lungs, my Euphreſyne, and all the 
other Viſcera or Intrails almoſt, that Quadrupedes have; 
for though all Whales have externally the Form of 
Fiſhes, yet their Internal Structure is, in a great Mea- 
ſure, conformable to that of Puadrupedes, —They engen- 
der, breed, and bring forth their Young alive as Qua- 
drupedes do ;—they have two' Breafts and Nipples, and 
ſuckle their Young'Ones as four footed Animals _—_ 
8 | A or 
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Nor are they Mute, but on the contrary many Sorts of 
Whales, when they are ſtruck and feel. great Pain, make 
hideous Cries and doleful Shrieks and Noiſe, that may be 

heard at the Diſtance of two or three Miles, | 
Eupbreſ. Pray, Cleonicus, did you ever ſee the Skeleton 
of a Whale? 3 

Cleon. I have, my Euphroſyne, and of more than one. 
T took the Meaſure of ſome Parts of a Whale's Skeleton 
that was fifty-five Feet long. —The upper Jaw-Bone was 
fourteen Feet long, and about ſix Feet over,—The Skull 
on the Inſide was four Feet wide..-The Hole for the 
Paſſage of the Spinal Marrow was fix Inches in Diameter, 
One of the large Vertebræ or Bones of the Spine, was 
eleven Inches long, and twelve Inches thick. — But for 
the enormous Size of a Whale's Rib, and conſequently 
of his Body, you may ſatisfy your Curiofity any Day 
while you are in Town, dy taking a Walk to St, 1 
Palace, where, in the middle Court, you will ſee a Rib of 
a Whale of the largeſt Size, ſet upright, and faſtened to 
the Side of the Palace, as a Monumental Specimen of the 
Wonders of Creating Power. 

Euphroſ. Indeed I ſhall take your Advice, Cleonicus, the 
firſt Opportunity that offers.— For no * at St. 
James's will gratify my Curiofity ſo much — But as you 
tell me you have many Particulars more reſpecting Whales 
to acquaint me with, I deſire you not to fatigue yourſelf 
any longer at this Time, but reſerve it for our next Con- 


ferrence, 
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DIALOGUE m. 


Of the SeERMAcETt-WHALE; the wonderful STRUC» 
TURE of its Heap. The Manner of making 
SPERMACETL from the BRAIx. Of the Amber- 
greaſe Wales, Of the Fin-Fisn ; the Por» 
POISE, and Uxicogn FI s. 


i; 


| Cleonicus. 
1 SPERMACETL WHALE, my Fuphroſyne, next 
By offers itſelf to our View; it is not inferior to the 
Toothleſs Greenland Whale in Size, but is of a very dif- 


ferent Make, eſpecially in the Parts about the Head. 


It has a Pipe or Tube in the fore Part of the Head, through 
which it ſpouts the Water.—Over the Snout the Fat is 
two Feet thick, but on the Top of the Head it is only 
three Inches, and it lies upon a-thick Membrane that 
covers the Brain inſtead of a Skull. The Cavity Cone 
taining the Brain of this Whale is ſaid to be divided into 
twenty-eight Cells, —I once ſaw, this large Cavity or Pit 
in the Head of the Whale, and it reſembled one of the 
large Pits in a Tan Yard. — The Matter of the Brain was 
a Liquid, and the Men ftood on the Side of the quart 
Pit (about ſeven or eight Feet long) and drew up the 
Liquor in Buckets fixed to the End of long Poles, the 
very ſame as the Tanners uſe to empty the Tan Piti.— 
fuppoſe there might be eight or ten Men employed in 
exhauſting this Spermaceti, or Liquid Brain of which it 
is made—while many others were at Work, on ſeveral 
Parts of the Body, in cutting up large Pieces of Blubber, 
for making Oil, and alſo Spermacet: ; though this Drug 
was formerly obtained only from the Brain of the W hale, 

Eupbroſ. What a wonderous Scene then buſted the 
Thought, and raviſhed the Sight of my-inquiſitiye Cleo- 
nicus. 

Cleon, Such as I never ſaw before or ſince. But the 
Stench of ſo huge a Carcaſe was fo offenſive, that it 
I. adated 
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abated much of the Pleaſure ſo unuſual a Spectacle would 
have afforded. | 

Euphroſ. 1 wonder how the poor labouring Men are able 
to endure it, | 

Cleon. You know the Adage, my Euphroſyne, no GCarriow 
will kill a Crotu—theſe Men are conſtantly employed in 
ſuch Cadaverous Work—and Uſe or Cuſtom reconciles us 
to any thing; it is truly termed a ſecond Nature. 

Euphroſ. There ſeems, indeed, no other Way to ac- 
count for this, and many other ſimilar Occurrences of 
Life.—Pray, Clecnicus, did you ever (ee the Skeleton of a 
Whale of this Kind ? 

Cleon. Ves; once did of a young One—the Head of 
this Sort of Whale is much bigger in regard to it's Body 
than any other Whale—it has allo long, tapering, pointed 
Teeth in the lower Jaw ; which are received into Holes 
or Sockets of the upper Jaw, jult oppoſite to them 

Euphroſ. Pray has this Whale any different Fins from 
the former, Cleonicus ? 

Cleon. The moiſt complete Account I can find of the 
Spermaceti W hale, is that which is related by the Fiſher- 
men of Bremen; viz. That they took one of theſe 
Whales in Lat. 57? 30/ which was ſeventy Feet long—it 
was blackiſh on the Back and whitiſh under the Belly,—- 
The Head was of an enormous Size, and of a terrible 
Aſpect; and was nearly half as big as the whole Fiſh— 
on the fore Part of the Head it had a ſingle Tube to ſpout 
up Water, — The Mouth was not ſo large as that of a 
common Whale—but the Throat was wider; for being 
wounded, it threw up a Fiſh twelve Feet long—it had 
fifty-two large ſharp "Teeth in the lower Jaw, (twenty-ſix 
on a Side) all at equal Diſtances, weighting two Pounds 
each—In the upper Jaw there were as many Holes, into 
which the Teeth entered, as into a Sheath—the Eyes 
were ſhining, and yellowiſh, like thoſe of other Whales 
—the Tongue was pointed, of the Colour of Fire, but 
ſmall for the Size of the Fiſh—on the Side of the Head 
there were two Fins, tho' but ſmall (about eighteen In- 
ches)—on the Top of the Back was a high Bump —— 
and neat the Tail another, reſembling a Fin. 
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Euphroſ. Well, Cleonicus, theſe Accounts are fraughy 
with Wonders |! 

Cleon. Ves, my Euphreſyne, to us, at firſt Hearing, 
they ſeem wonderful; but People concerned in the 
Gibale- Fiſhery are no more affected by this Phznomena, 
than thoſe in the Fiſheries of Mactarel and Pilchards— 
but as this Subject is equally ſtrange and novel to you, 
I ſhall feed your Avid Curioſity with one Relation more 
of this Kind, if I am ſhorter upon other Subjects, more 
known, — In December, 1723, there were no leſs than 
ſeventeen Sperma-ceti Whales thrown upon the Sand- 
Bank in the Territory of Hamburgh, of which ſome 
were Males and others Females—they were from forty to 
ſeventy Feet long; and were all lying on one Side The 
Head above the Eyes reſembled a Baker's Oven; and the 
lower Jaw a little ſhorter than the upper—in the former 
were forty-two Teeth, with Holes in the latter to receiye 
them—they were of a Brown Colour—the Blubber was 
from eight to twelve Feet deep; and while freſh it looked 
White like Lard. From ſome Heads they obtained four 
or five Tons of raw Spermacets, 

Euphroſ. More and more wonderful ſtil]! But pray, 
Cleonicus, how do they make this liquid Brain of the 
Wbale into Spermaceti ? | | 

Clean. The Proceſs is thus, my ZEuphroſyne ; They take 


the Brain, heat and melt it over a gentle Fire, and after- 


wards pour it into Moulds in the Shape of Sugar- Loavyeg 
—when it is cold, and the Oil is run out, they take and 
melt it again ſeveral times, till it becomes very pure and 
White; and then they cut it into thin Slices, in the Form 
we fee it, when brought to us—and that is beſt which is 
White, clear, and tranſparent, _ | | 
Euphroſ. Pray, is not this the Subſtance with which 
they make thoſe Candles, which go by that Name, and 
which exceed even Wax Candles in Whiteneſs? _ 
Cuzon. It is ſo, my Euphroſyne; for it is of a very oily 
and inflamable Nature, and may, like Wax, be formed 
into Candles, which are much more cleanly than Tallow 


Candles, and, in many reſpects, preferable to Waxy 


Candles; they are much uſed in public Aſſemblies, ang 
at Tables of the genteeler Sort of People. 
„ Euphreſ. 


AND LADY's PHILOSOPHY, 253 


Euphroſ. T think I have heard much Talk of it as a 
conſiderable Medicine, Cleonicus ? 

Cleon. Phyſicians give it a very great Character as a Me- 
dicine, both for internal and external Uſe; and as a Bal. 
amic in one Caſe, and an excellent Vulnerary in the other, 

Euphroſ. Pray what other remarkable bales are there, 
Cleonicus ? | | 

Cleon It is ſaid that there is a Spermaceti Whale of 
New England, which produces that odoriferous Drug, we 
call Ambergris, ſo famous amongſt the Doors, and the 
Conſectioners; but their Aſſertion is fo lightly authenti- 
cated, that I cannot propoſe it as a proper Article of my 
Euphroſyne's Philoſophic Creed. It is only juſt worth while 
to obſerve that this celebrated Drug, Ambergris, has pu- 
zled the greateſt Naturaliſts of every Age to account for 
it's Origin or Production; Animal, Vegetable, and Mi. 
neral Kingdoms, every Part of Land and Sea, have been 
tortured and ranſacked for this Diſcovery, but hitherto in 
vain—and yet if we believe ſome very reputable Travel. 
lers and Voyagers, it is ſometimes ſeen, in incredible 
| Quantities, floating in large Lumps in the Sea. 

Euphroſ, It ſeems ſtrange to me that ſo famous 2 
Perfume ſhould remain unexplorcd in fo jnquiſitive a Cen- 
tury as this has been but to return to our Subject, I ſup- 
poſe there are many different Species of Whales beſides 
thoſe you have mentioned, Cleanicys, | 

Cleon. Nature always delights in variety in her Works 
of the ſame Kind; and perhaps in none more than in 
that of her WuALE MANUFPACTORY.— Some others re- 
markable for a wonder ful Structure of particular Parts, 1 
ſhall juſt commit to my Zuphrefyne's Memory one, is a 
I/hale called, the PFin-Fih, for it's having a large Fin on 
it's Back, near the Tail--—it is as long as. a common 
Whale, but three times leſs in Bulk it is noted for 
ſpouting up Water more violently, and ta a greater Height 
than other Whales do--the Whalebone hangs from the 
upper Jaw, but not out of the Mouth, as in other 
Whales—he lays about him with his Tail ſo terribly when 
{truck, that the Seamen dare not come near him with their 
Boat—therefore he is ſeldom taken; and beſides he is not 
ſo fat a3 the Whale, and on that Score alſo r 

ere 


"Ai. 
Wer 
F 3 1 
l 8 1 . 
5 bf _ 3 * 
3 - — — 
— WRIT | * 8 2 "Xe OO _ „„ of, oi; hu Ty 
1 * . * * 1 SY . =; 4 
2 n — * . . . 


154 THE YOUNG GENTLEMAN 


There are many other Whales of a larger Sort, but theſe 
1 have named are the principal. 

Euphroſ. As you have done with theſe, how far do you 
proceed to the loweſt Claſs of Fiſh that you properly call 
Whales ? 

Clean, Through various Species and Orders, ſtill leſs 
and leſs, till we arrive at the PorPorse, which is leaſt of 
all the Cetaceous, or Whale Kind. 

Eupbroſ. I have heard much Talk of theſe Porpurſes, — 
A Lady of my Acquaintance, who has a Country Houſe 
near the Sea, has the Pleaſure often to ſer Shoals of them 
paſs along the Channel, very near to her Garden, and to 
amuſe herſelf with the odd Form, and undulating Mo- 
tion of theſe extraordinary Creatures, which darken the 
Surface of the Sea for a great extent, with their Hog-!ike 
dark Brown'Backs,—She has, with great Civility, given 
me an Invitation to Walk in her Gardens, on Purpoſe to 


take a full View of them, which ſhe knows will delight 


me much—this Favour I intend to embrace very ſoon. — 
But pray proceed, Cleonicus. 

Cleon, I am in no great Haſte ; we have not much far- 
ther to go at this 'Time—1I ſhall only obſerve, that the ap- 
and-drwn Motion of this Animal, is on the Account of 
his Breathing the Air, every Time he puts his Head above 
Wate— then he dives down—then comes up again far 
more Air, and ſo on, as is the Manner of all Whales; 
if we could obſerve them as eaftly as we do Por poiſes, we 
ſhould ſee them perſpire the Air alſo. This Fiſh is very 
fat, and yields a large Quantity of Oil in proportion to 
his Bulk, which is ſometimes ten or twelve Feet long 
they have three Fins, one on each Side the Head, and one 
on the Back—and alſo a Horizontal Tail.— They breathe 
dy a large Communication from the Noftrils to the 

ungs. 15 

Eaphroſ Does any thing further remain to be obſerved 
of the Whale Kind, that is very material, Cleonicus? 

Clean. Only one Thing more, my Euphroſyng; and 
this is too wonderful an Object to be paſſed in ſilence; I 
mean the Unicorn Fish, which is a ſmall Whale found 
in Seas about Iceland and Greenland, from ſixteen to twenty 
Feet in Length—It has a long Horn growing out 7 the 

nout 
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Snout about eight or ten Feet long, and cutiou 
wreathed or twiſted, and tapering to a Point at the End 
—»[t is looked upon by the Virtuoſi as one of the greateſt 
Curioſities in their Cabinets, When we take a Walk to 
Don Saltero's at Chelſea, you will there ſee qne—for theſe 
Horns are not ſo rare as the Fiſh itſelf, which is ſeldom 
ſeen,—-— This Horn was thought formerly to belong to a 
four-footed Animal, called (for that Reaſon) an Unicory 
— but it is now well known that no ſuch Animal does 
exiſt, or ever did, but in Fiction this is one Proof that 
every Age grows wiſer and wiſer. n 

Euphroſ. But what is that, Cleonicus, to what I can 
boaſt? For all the World muſt allow, 


That I, with humble Pride, can truly ſay, 
I feel myſelf grow wiſer every Day. 


I 
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DIALOGUE W. 
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Of the Saw-Fisn; the SworD-Fisn ; the Ba- 
LANCE-FisH; the SHARK-FisH;z the SEA- 
DeviL ; the Sux-Fisn ; the STAR-GAZER ; the 
FLyingG-Fisn ; the REMORA 5 the ISinGL ASS. 
Fisn, | 


Cleonicus, 

U laſt Interlocution concluded with the Unicorn _ 
Iſhale-Fiſh ; and though we now take leave of that 
Genius of Fithes, we ſhall find others offer, no leſs ſur- 
prizing in the amazing Structure and Conformation of 
the Parts of their Bodies. —The firſt of theſe, my Eu- 
phroſyne, is the Saw-FisH, with a Roſtrum, or Sor 
wide, thin, boney Part, iſſuing from the fore Part of the 
Head, to the Length of three, four, or five Feet, accord- 
ing to the Size of the Fiſh, which is often more than 
twelve Feet long—this long Bone is almoſt equally broad 
o the End—and on each Side it is beſet with ſharp pointed 


boney 
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bony Teeth, not like thoſe of a Saw, but like the Teeth 


of a large coarſe Comb ;--—theſe Denticles are an Inch 
and Half long, and about that Diſtance from each other, 
in the full-grown Fiſh—the Back is of an Aſh-Colour, 
and the Belly whitiſh—there are no Teeth in the Mouth, 
which is placed tranſverſely under the Head— but the Lips 
are as rough as a File there are two Fins on the Back, 
and four on the Belly—the Eyes are placed high on it's 
Head, juſt over the Mouth. —Some Naturaliſt affirm, this 
1 Fiſh does ſometimes grow to the Length of twenty 
eet. 

Euphroſ. A ſurpriſing Fiſh, indeed ! Pray, Cleonicus, 
can you gueſs what may be the Deſign of Nature in fur- 
niſhing this Fiſh with ſuch a tremendous Weapon ? 

Cleon. I ſuppoſe it is deſigned both for Attack and De- 
fence.— This all agree in, that the Sau-Fiſb is a great 
Enemy to the I hale and Fin-Fiſh—for a great many 
Saw-Fiſh will attack a Whale at once with their Saws, 
which cut their Way into, and out of his Body, and 
will never deſiſt *till they have killed him tho' when 


they have done this, they eat only his Tongue, (as we are 


told by Fiſhermen) and leave the whole Carcaſe behind 
theſe are all the Particulars of Note in this extraordinary 
Fiſh:—And now, my Eupbreſyne, after all, do you know 
what this 1s ? 

Euphroſ. Dear Cleonicus, where did you get this pretty 
little Saw? It tallies exactly with the Idea you have deli- 
neated of it in my Mind. — How delicate and ye. how 
grand a Specimen of Nature's Workmanſhip is this !— 
I think you will enrich me with all the Treaſures of the 
Creation, e'er long. | 
' Clean. You can't be too rich in natural Science, and that 
is beſt taught by Nature herſelf. But now, my Euphoſyne, 
another Phænomena of a ſimilar Nature preſents itſelf to 
our. Contemplation, 

Euphroſ. Pray what is that, Cleonicus P 

Cleon. The SworD-F15H, my Euphrofyne,— This is not 
the ſame Species with the Saw- F;h—but this carries a 
SWoRD before it's Head, as that does a Saw but the 
ſaw grows from the Head, or Skull of the Fiſh, and is in 
a horizontal Poſition, whereas the Sword-Fiſh bas a 

| al 
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and Mouth like common Fiſh, and the Sword is only a 
Continuation, as it were, of the upper Jaw or Snout of 
the Fiſn.— This terrible Fiſh is as big as a ſmall Whale, 
being fifteen Feet long.— The Body long and round, and 
tapering towards the Tail—covered with ſmooth but 
thin Skin, —The Head very thick and large—and- the 
Tail forked, or curved like & New-Moon.—It has two 
Fins on the lower Part of its Body, and on its Back, 
almoſt the whole Length; it has a Pair of large Fins alſo 
at the Gills.—This two Edged Sword is five Feet long 
at leaſt in large Fiſhes.— The Sword-Fiſh is plentifully 
found in the Seas between 7taly and Siczly, and are caught 
by Har poniers in the ſame manner as Whales, —The Fleſh 
is very white, and preferred to Sturgeon by the People of 
M:ſſma.—T his Sword-Fiſh was the X1PHIAs of the An- 
cients.—I have no Sword of this Sort to preſent you 
with, but you will ſee one ſhortly at Don Salters's Coffee- 


ouſe, 
eee, That will ſuffice for me, Cleonicus; Women 
have nothing to do with Swords. — 

Cleon. Don't miſtake e my Euphroſyne; theſe 
natural Swords become Nomen much better than artificial 
Swords do Hen. Vou draw theſe natural Swords againft 
Ignorance and Superſtition, and conſequently, in Defence 
of true Religion ; whereas Swords of Steel are too often 
ſheathed in the Bowels of Friends and Hero's, by the 
ſanguinary Sons of Mars. 

Euphroſ. Well, after all, the Sword has a dreadful 
Sound. —What other Fiſh comes next on the Tapis, 
Cleonicus ? 

Cleon. I think to preſent you next with a ſhort Account 
of the BaLAance-F1sn, which for it's Structure, is the 
moſt extraordinary Fiſh in the World, having a long Head 
placed croſs-wiſe to its Body, or like the Head of a Ham- 
mer with large Eyes ftanding out at each End.—It is of 
a moſt odd and peculiar Aſpect—its Size is five or fix 
Feet, and ſometimes much longer.—It is covered with a 
Skin without Scales, Hair, &c.—and is of the Shark- 
Kind, having a tranſverſe Mouth as well as Head, with 
three or four Rows of Serrated Sharp Teeth, placed under 
the middle Part of the Head.—It has pectoral * other 
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Fins—and thoſe of the Tail, are of very unequal Lengtli, 
—[t is a Native of the Mediterranean Sta. | 
Euphroſ. This is a {trange Sort of Fiſh, ſure enough! 
J never heard of a Hammer-Headed Fiſh before. But the 
CoMMoN SHARE [ have often heard talk of as a terrible 
voracious Creature; did you ever ſee One, Cleonicus ? 
Cleon. | never ſaw One alive, my Eupbroſyne, but 1 
have ſeen the moſt notorious Patt of it, and that is, his 
tremendous Head and Jaws, which ſtrike Horror into every 
One that views them, on Account of their largeneſs, and 
the Rows of ſerrated broad Teeth in each, hotrible to 


behold. —What the Poet ſays of the Leviathan, is literally 
true of the Shark. 


IVhoſe Heart ſuſtains him to draw near? Behold, 
Deſiruction yawns ; his ſpacious Faws unfold, 

And, marſbal d round the wide Expanſe, diſcloſe 
Teeth edg d with Death, and crowding Rows an Rows, 
A bat hideous Fangs on either Side ariſe ! 

And what a deep Abyfs between them lies ! 


And to ſhew you, my Eupbroſyne, that there is as much 
Truth as Poetry in this Deſcription, you need only caſt 
your Eyes on the moſt ſhocking Speclacle of this kind 
you ever ſaw.— There it is. | 

Euphroſ. Dear me, Cleonicus, I am almoſt afraid to come 
near it though dead—how large, how wide the Mouth ! 
What Rows of Teeth crowding upon each other, one 
behind another are there all around each monſtrous Jaw. 
ell, I never ſaw ſo enormous a Jaw Bone before. 
It muſt ſurely belong to a Fiſh of a very large Size, Cleo- 
nicus, 

Cleon. A Mbit Shark full grown is about Eighteen 
Feet long; and weighs upwards of a Thouſand Pounds, 
Alt is covered with a rough Skin—lTt has ſeveral Fins, 
large and ſmall.— The Head is deprefled—The Mouth 

laced tranſverſely under the Head as in the Saw-Fiſh, 
Balance Fiſh, and all others of the Shark kind They 
are found in all Parts of the Ocean— And follow Ships 
for a long way together, in expectation of Prey, as 
People falling over Board, dead Bodies, Offal Meat, 


C.— 
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&c. They make nothing to bite off a Man's Leg, 
or Arm, when they can lay hold of them They are 
ſuppoſed to have from One Hundred and Fifty to Two 
Hundred of thoſe terrible Teeth in their Mercileſs 
Jabs And Throats wide enough to ſwallow a Man 
alive The Sailors take them by ſtriking them with a 
barbed Iron called a Fizgig—-or elſe by baiting a Hook 
faſtened to a 'trong Rope with a Piece of Salt Beef, which 
he voraciouily ſwallows; and then they drag him on 
Board. I ſhall only obſerve to you further, that 
the Teeth are all of them ſet in a ſtrong Muſcular Sub- 
ſtance like Thong, by which * all at once raiſed 
up right, or laid down flat in the Mouth, at the Pleaſure 
of the Fiſh This you may now perceive though it 
be hard and dry, and can ſcarce be cut with a Knife—— 
One of theſe Ivory Teeth will make a very fine Object 
for your Opake Solar Megalaſcope at any Time. | 

Euphreſ. I can hardly find Room in my Muſeum for 
ſo large a Preſent ; but it is a capital Phenomenon, and [lt 
keep it as long as I live for your Sake, Cleonicus. 

Cleon. Well, now for ſome other ſubject, what do 
you think of a SEa-DEvIL, my Euphroſyne ? 

Euphroſ. Why even a S:a-Devil may poſſibly be more 
dangerous than any other For I ſuppoſe, under this 
odd Character, you mean ſome frightful ſhocking form 
of a Fiſh, Cleonicus. 

Cleen. I do, my Eupbroſyne; the DEviL-F18n, properly 
ſo called, is about the ſize of a Shark, but ſome under 
this deſcription are ſaid to be much larger, and others 
much leſs; in ſhort, very few Writers on this Subject, 
ſem to know any thing of this Fiſh——I never met 
with more than One Perſon: who had ever ſeen One; 
and he, never but once in Forty Years that he had been 
2 Diver He told me, it appeared to be about Eigh- 
teen Feet long, that it had Two ſhort Horns upon its 
Head like thole of Welch Runts, cooping inwards ; that 
it had large Eyes, and a horrible Appearance in ever: 
Reſpet——As ſoon as he ſaw it, he rang the Bell, and 
was inſtantly drawn up by the Ship, to eſcape being 


devoured by it. | 
| Euphrof. 
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Eupbroſ. What Peculiarity in the Fabric of Fiſhes do 


you next obſerve, Cleonicus? : 

Cleon. Something in the SUN-F1sH that really appears 
a little comical ; for it looks like a Fiſh with half a- Body 
only; what Body it has is indeed large, as it weighs 
upwards of One Hundred Pounds; though its Length is 
not more than Two Feet—Its Mouth is imall in propor- 
tion to its Body——-but the Jaws are hard, rough, and 
ſharp z and ſeem armed with Rows of ſharp Teeth, —- 
It has no Scales, but is covered with a hard thick Skin 
There are two ſmall Fins juſt behind the Eyes; and two 
large ones at the hinder Part, one on the Back and the 
other on the Belly——A circular Fin ſurrounds the hind 
Part {for Tail it has none) near which is a broad Stripe, 
which makes it look as if bound with a fillet But 
you will have a much better Idea of this queer Fiſh by 
viewing one at Don Salters's——At the ſame Time you 
will ſee the Reaſon why it is called the SUn-Fisn 
There is alſo a Fiſh, called the Moon-Frsn, of which 
hereafter——But the STAR-GAZER we muſt ſtop at; 
and pay our Tribute of Wonder. 

Eupbroſ. Now you talk of that, Cleonicus, I don't 
know any Sort of Creatures are beiter fitted for Star-gazing 
than Fiſh; for the Heaven would be always expoſed to 
their View, if they had Eyes on the top of their Heads, 

Cleon. Why you have juſt hit off the Fiſh, m 
Eupbroſyne; it really has it's Eyes upon the Top of it's 
Head; and its View is directly upright, or in the Zenith; 
he Eyes are large and ſtand near each other, and 
the Iris of a Gold” Yellow The lower Lip is fringed 
with Barbs It is at full Growth about a Foot long 
and is an Inhabitant of the Mediterranean Sea——and 
though this Fiſh is ſo great a Singularity, the next I ſhalt 
mention, you may, perhaps, think more ſo, which is 
the FLyYING-FisH. 

Euphroſ. To be ſure it is a ſtrange Phænomenon to ſee 
a Fiſh fly; but 1 think a Flying-Quadrupede is full as 
ſtrange, Cleonicus, for I can rather more eaſily conceive 
Wings may be made out of Fins,- than the Legs of a 
Mouſe or Squirrel. | 


"Clem, And that is indeed the Cafe, as you ſee in 
this 


AND LADY's PHILOSOPHY. 16 


wis, which I defire your Acceptance of, to put along 
with your Bat in the Muſeum ; but my Euphroſyne will 
pity the hard Fate of this poor Fiſh, which, while it is 
purſued in its own Element, flies from its Enemies there 
into the Air, where it ſoon becomes the Prey of ſome 
voracious Bird; if it eſcapes, it will keep flying as long 
as the Fins are wet; and then drops into the Sea again. 
Euphroſ. I thank you for ſo diſtinguiſhed a Preſent, 
Cleonicus; and pray what other Peculiarity do you obſerve 
in Fiſhes ? | 
Cleon. There is one deſerves Notice, for it's odd 
Faculty gr Fg very faſt to the Keel and Sides of a 
Ships and Veſlels under Sail, and thereby retarding their 
Motion, whence the Ancients called it the Ræmora, but 
we the SUCKING FisH—The SUCKER (of a-moſt won- 
derful Structure) is fixed on the top of its Head—the 
Body about Eighteen Inches long, and Three or Four 
Inches thick, and almoſt round—with Fins, Tail, &c. 
like other Fiſh.—There is only One Fiſh more, of the 
common ſort, that I ſhall mention as deſerving particular 
Notice, on Account of its affording that uſeful Com- 
modity we call [/inglaſs, made of ſome Parts of its En- 
trials called Sounds ; and therefore the Animal is called 
the IsINGLAss FISH. It is very large, ſome ſay, 
Eighteen or Twenty Feet long--lt is covered with Scales, 
broad as a half Crown—lt has m__ Fins ; but nothing 
externally remarkable above other Fiſh. = 
m_——_ I think you have deſcanted on the Subject 
of wonderful Fiſhes a long Time, Cleonicus. It is 
time you had a little Reſpite, 1 
Cleon, I am not tired, but as we ſhall at our next 
Meeting take a View of another Species of Fiſh, I ſhall 
only obſerve for the Preſent, that there is nothing of 
great Singularity in the Dolphin, the Sturgeon, Salmon, 
Cod Carp, Tench, Trout, Mullets, Mackerel, Herrings, 
Pilchards, Pike, Perch, Smelts, Gudgeons, &c. &c. but 
that they afford you many ſumptuous and delicious 
Diſhes for the Table, when they are ſeverally in Seaſon. 
—The common River-Fiſþ are thus beautifully Cha- 
racteriſed by Pope in his Windſor Forreſt, | | 
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Our plenteous Streams a various Race ſupply, 
Of bright Eyed-PERch with Fins of Tyrian Dye, 
The Silver EEL, in ſhining Volumes rool'd, 

The Yellow CARP with Scales bedrop'd with Gold, 
Swift TrRouTSs diverſified with Crimſin Stain, 
And Pikes, the Tyrants of the Wat'ry Plain. 


_—_ 


DIALOGUE V. 


Of Frar-Fisz in General. Of Ravs, SKAITES, 
THORNBACK, &c. Of the TorPEDoO, or CxAup- 
Fisn, TurBoTs, SoLEs, PLaice and FLOUN- 
DERS, 


Cleonicus. 
H E Species of Fiſh, which are propoſed for the 
Subject of our preſent Reflections are what are 
commonly called FLAT Fish, and by the Naturalifts, 
Cartilaginous Fiſh——with the generality of theſe Fiſh 
my Eupbreſyns is too well acquainted to need much de- 
ſcription. 

Euphroſ. 1 know but little more of Fat Fliſp than 
what I have obſerved of them while they lie on the Fiſli- 
Monger's ſtall, or in the Hands of our Cook—— This 
moſt People know, that they are very gooa Eating. 

Cleon. In what an infinity of Forms does Nature 
dreſs out her Fiſhes for our inſpection! almoſt all other 


Animals, Quadrupeds, Birds, and Iuſects, have three Di- 


menſions, Length, Breadth, and Thickneſs; but theſe ſeem 
to be ſqueezed into two Dimenſions, of Length and 
Breadth only The Thickneſs, being inconſiderable in 


compariſon of the other. 

Euphreſ. They really have a different Aſpect from any 
other Fiſh—they look more like half Fiſh than Whole 
Ones Their Backs and Bellies are their two Side, which 
can be faid of no other Fiſn.—— The ſingular Shape and 
Complexion of this Order ef Fiſhes, I have always regarded 


With 
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with admiration—in ſhort, Cleonicus, I almoſt think it 
diſſimilar to its ſelf, | 

Cleon, The Bones are, in moſt Animals, the ſupport 
of the Fabric of Muſcular Fleſh; which makes the 
Body, and theſe give alſo Strength and Power of Exer- 
tion But to ſhew that Omniſcience is not confined 
to any general Rule, inſtead of Bones we find many ſorts 
of Fiſh conſtrued with CARTILAGES or GRISTLES ; 
and yet have prodigious Force and Strength in their 
ſeveral Parts; witneſs the Sharke, the Balance Fiſh, and 
many others From this conſideration too, it appears that 
theſe Cartilaginous Fiſh grow larger as they grow older; 
their Cartilages never acquiring ſuch a Degree of hard- 
neſs and Size, as to limit their future growth. — Theſe 
Cartilaginous Fiſh are a fort of middle Nature, between 
the Cetaceous, or Whale kind, and the common ſort of 
Fiſh, for they breath through Gills like the latter, and 
bring forth their Young alive, like the former. Alſo 
ſore are covered with &i, and others with Scales. 

Eupbreſ. J ſuppoſe by what you intimated, that 
Flat- Fiſh alſo are diſtinguiſhed by all theſe varieties and 
differences further ſuppoſe that of Flat-Fiſh there 
are different ſorts or orders——Pray, Cleonicus, which 
are the Principal, or moſt noted for their Size ? 

Cleo. Theſe are of the Cartalaginous kind, and have 
Bodies of an Angular Figure, ſome in form of a Tri- 
angular Surface, ſome of a Sguare——many of them are 
broader than they are long.——The Extreme Parts or 
Edges are all fringed 3 with a kind of griſly mucila- 
ginous Fin from Head to Tail--—The Mouth is on the 
under or Belly Side, and placed tranſverſly, as in the 
Shark—-—= The Eyes juſt over it, on the upper Side, or 
Back——And what is very ſingular, they have all a 
Render, long round Tail, armed with Spines, Hooks, ang 
other Weapons, for taking their Prey, and Defence againft 
Enemies Some of thoſe Spines or Stings in their 
Tails are venemous, which render them very formidable 
to the Fiſhermen—— The Poiſonous ſort abound chiefly 
in the Mediterranean Sea, and are known at Rome, and 
Naples—— We call them Fire-Flaires, Sea-Eagles, Rays, 
&c,——But thoſe of the innocent ſort, and ate found 
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every where, you call SKATES, T HoknBacks, Marpg, 
&c. with which you are as well (if not better) ac- 
quainted than myſelf. 

Euphroſ., Pray how large a Size do States grow to, 
Cleonicus? 

Cleon. I don't certainly know how large, but it is 
upon Record, that a F EEE at Cambridge ſold one 
to St. Fobn's College, which weighed two Hundred 
Pounds, and dined one Hundred and twenty People—— 
The Length was forty-two Inches, and the Breadth 
thirty-one The form and all other Properties of the 
Thornback, are ſo nearly allied to that of the Ray or 
Skate, that they merit no farther Notice. — But there 
is one particular Fiſh of this Order, that highly deſerves 

our moſt ſerious Attention, as it directly points out the 
B of God in creating it. 

Euphroſ I long to hear you ſay Cleonicus, what this 
extraordinary Fiſh may be. 

Cleon. It was called by the Ancients ToxrEDO, and 
by the Moderns the Nums-Fisn, from the wonderful 
Power it has of torpiſying or benumbing the Hand or any 
other Part that touches it, and that to ſuch a Degree as 
to produce Senſations like the Cramp, and for that rea- 
ſon it is alſo called the Cramp-Fiſb. 

Euphroſ. Amazing indeed | I ſhould think by what 
you ſay, Cleonicus, that this wonderful Power of the Fiſh, 
was of the Electrical kind, or that it is properly an Ani- 
mumal ELECTRICITY. | 

Cleon. I do not know that it will attract light Bodies, 
but this is certain, that the Shock is inſtantaneous, like 
that from the Leyden Bottle, or chaiged Viol; but the 
Effect remains longer, and ſometimes attended with great 
Pain——T hoſe wh have tried the Experiment ſay, that 
as ſoon as the Hand touches the Fiſh, it ſtrikes a tingling 
into the Hand, Arm, and Shoulder; attended with a 
trembling, and a very accute Pain in the Elbow——and 
that the ſame painful Senſations are renewed as often as 
the Trial is repeated. But that they grew weaker and 
weaker, till the Creature dies, which will happen in 
about three hours Time After it is dead, this Qua- 


lity is loſt, and the Fiſh may bc handled as ſafely as any 
"M7 other 
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other—— The celebrated Reaumur obſerves (at leaſt 
thought) that the dani ing Quality conſiſted in the Veis- 
city of the Parts which ſtrike, for the Perſon affected 
imagines his Finger receives a violent Stroke. 

Euphroſ, Pray, Cleonicus, do any of your learned Nas 
turalifls pretend to account for this wonderful Stupifacs 
tive Quality in this Finn "_ 6 3. 

Cleon. They pretend to it my Ezphroſyne; they ſay, 
it is owing to the Mechanical Structure and action of the 
peculiar Muſcles of this Fiſh, that it is able to produce 
ſuch an amazing Effet—But after all they have to ſay, 
they leave you as much in the Dark as before There 
is annually a new Theory of Muſcular Motion at Greſham 
College Indeed it would be juſt as modeſt in our ſages 


to tell us how the Fiſh is made, as to account for any divine 


or Miraculous Power we- find it poſſeſſed of ——For my 
own part, I am content to know that ſuch Powers do 
exiſt, and to obſerve the effects they produce——As to 
any thing further, I am not aſhamed to add, I ze ſcai 

01. 

Euphroſ. 1 commend you, Cleonicus, for acknowledg- 
ing your ignorance of things above the reach of the 
Human under/ianding——1 ſhall greatly delight to hear 

ou expatiate on facts and truth; but opinions and con- 
ectures in Philoſophy, or any Science, will make me 
* little the wiſer, | | 

Cleon, I am glad to find you ſo well diſpoſed for ra- 
tional Contemplation, We ſhall by and by have another 
ſimilar Inftance of Animal Elefricity,—But in the mean 
Time, as I ſuppoſe you have never ſeen the Torpedo, I muſt 
inform my Euphreſyne, that it is not much bigger than a 
large Plaice, and of a round Form almoſt —and that th 
are found in great Plenty on ſome Parts of the Coaft of 
France; to the frequent Annoyance of Fiſhermen, and the 
Entertainment of Connorſſeurs. 

Euphroſ. Pleaſe to tell me what Claſs of Flat-Fiſh do 
Turbots, Soles, Plaice, and Flounders belong to; for 1 ob- 
ſerve Cleonicus, there is a great Difference between theſe 
and the Ray-Kind. 

Clean. They are quite another Genus, that is, they are 
of the Oviparous Kind, or * as produce their Young from 
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Eggs, or what we uſually call Spawn", as maſt other Fiſh 
do.—Alſo they have real Bones; A Spine, with Vertebræ, 
and Ribs, like other Fiſh. — Their Fins indeed ſurround 
the Body from Head to Tail, but they are conſtructed with 
Bones al ſo.— The Head is formed with Gills, and placed 
in the uſual Manner.—As alſo the Mouth, but one Half 
is in the Right Side, and the other Half in the Left.— 
The Eyes are placed both on one Side, or Back of the Fiſh, 
—'The Tail is ja Fin, and formed and placed, as in the 
generality of other Fiſh, | 

Euphroſ. You have very accurately enumerated the 
many Oddities and Peculiarities in this Sort of Flat-Fiſh; 
but there is one Difference more which Cleanicus has not 
yet mentioned; and which makes the Halibut, Turbot, 
and Sole a diſtinct Species from the Plaice and Flounder. 

Cleon. Indeed, my Fuphroſyne, pray what is that? 

Euphroſ. It is this Cleenicus, that in the Turbot, Plaiſe, 
and Flounders the right Side is the Back, but you obſerve 
the contrary in the Sole and Pear! Fiſh. | 


Cleon. You have corrected me, indeed, my Euphroſyne— 
that was a Circuraſtance I did not advert to- but on Re- 
collection, I know it is Fact, and a very material Di- 
ſtinction. 8 866 
Euphreſ. Now we are on the Subject of S2les, Cleonicus, 
J mult tell you that I have ſpent many happy Hours in the 
Uſe of thoſe Microſcopes you gave me ſome time ago, and 
particularly in viewing ſome ſmall Pieces of the Skin o 
this Fiſh in the Opake ſingle Microſcope. | 

Cleon. I have ſince that Time contrived another Me- 
thod of magnifying Opake Objects in the Dari Ryom, in 
what I call an Opake Solar Micreſcope, which gives a new 
and moſt delightful View of all ſuch Sort of Objects; as 
-well as affording an eaſy Way of delineating any of them 
at Pleaſure, —One of theſe I now make my Eupbraſyne a 
Preſent of, as an Addition to her Optical Apparatus. | 
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DIALOGUE VI. 


Exils in general. Of Concer Els, and Ei- 
'VERS, Of the LAMrREYT. Of Eels with two 
FEET. Of the ELectricar, FRL from SUR1- 
NAM. Of WATER-SERPENTS, SEA-MoNSTERS, 
MERrMen, MERMAILDsS, Ce 


Cleonicus, 
E are now arrived in our Survey of Fiſhes, to that 
Species, commonly called EELs; and here my 
£Euphroſyne will find freſh Matter for Wonder and Amaze- 
ment, —You are full well acquainted with the Form and 
Make of an Eel—and that its Motion, as well as its Form, 
is of the Serpentine kind—that an Eel is, in ſhort, nothing 
but a Sort of Water Serpent. How Eels are produced is yet 
a Point of Natural Hiftory undetermined ; that is, whe- 
ther they are brought forth alive, or generated from Spawn, 
which may ſeem very wonderful in a Subject ſo common. 
Eupbroſ. I can aſſure you, Cleonicus, the Eel has fo 
much of the Appearance of the Viper or Serpent, that 
though I know it to be a delicious Diſh, I ſcarce ever 
eat of it, without conceiting I am eating a Serpent, to 
which I have naturally the greateſt Antipathy.— What 
encreaſes my Averſion to an Fel Diet, is the unparallelled 
Barbarity of Fiſherwomen in ftriping or flaying them 
alive. What cannot Cuſtom do! it obſcures our Reaſon 
by degrees, hardens our Hearts, and ſteels us againſt every 
eeling of Humanity itſelf, £259 
Clean. Don't blame the old Fiſherwomen ſo much, m 
Euphroſyne; how common is it to fee People of the fir 
Rank fry Flat Fiſh, and hoi! Lobflers alive, every Day ?— 
But our Buſineſs now is not to reflect on the horrible De- 
grees of Cruelty Mankind are capable of, but on the Na- 
ture, Species, and wonderful Properties of Eels. 
Euphroſ. Come then, Cleonicus, proceed in a regu» 


lar Manner, and tell me what you know of the Size of 


Eesl. 
M 4 Cleon, 
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Cleon. The largeſt Species of Eels is the Concer EEL, 
or S-a- Eel, it is ſeveral Yards long, and five or fix Inches 
thick but the ſmalleſt Size are thoſe called ELVERS, of 
two or three Inches long; which abound in the Severn to 
an amazing Degree, and the People at Glouceſter, and 
other Places fry them into Pan-Ca#es with a little Flour, 
and then with a little Butter, Pepper, &c. eat them as a 
great Dainty.—T here is another anomalous kind of Eel 
called a LamPREY or LAMPERN, that is often of a great 
Size, five or ſix Feet long, and the Body and the Head 
more than ſix Inches round—there are ſeven Holes on 
each Side the Head, under the Skin ; here the Gills are 
concealed: —T he Mouth is large and furniſhed with Teeth, 
It has no Bones but a Grifile along it's Back, —Theſe 
Lampreys are Freſh-Water Fiſh, and found in many 
Rivers in England.—But there is alſo a Sea-Lamprey of a 
larger Size, viz. eight or nine Feet long, and twelve Inches 
round at the Head. In all other reſpects like a Lampern. 
There are found in other Parts a great many other Va- 
rieties of this Sort of Fiſh, and are in general called Sca- 
Serpents. | | 

Eupbreſ. Pray Cleanicus, how do you account for Eels 
coming into a Pond where none had ever been put? for 
a Farmer once aſſured me that he found Plenty of Eels in 
a Pond that he had but newly made, and was cettain none 
had been put into it. 

Cleon. They have aſurprizing Kind of Inſtinct in mi- 
grating from Pond to Pond, from Brook to Brook, and 
from one muddy Ditch to another, through the Graſs of 
the Meadows between, as has been obſerved by ſeveral 
Perſons—and that not only in queſt of better Habitations, 
but likewiſe to catch Snails, &c. in Graſs, In a very hard 
Froſt, they have been found frozen to Death in the Mea- 
dows,—An Eel will live ſo long out of Water, that it 
ſcems to be almoſt an Amphibizus Animal—lt is not 
an eaſy thing to deprive a EEL of Life; for after the 
Throat is cut, the Skin flayed off, and the Entrails taken 
out, there will remain the Symptoms of Life and Animal 
Motion for a long time, much like what is obſerved in a 
Viper, and all the Serpent-kind, 

Euphroſ. Theſe are wonderful Properties of Eels that 

you 
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ou have related ; pray, Cleonicus haye you any thing fur- 
ther obſervable in them ? 
Cleon, Yes, my Euphreſyne | have; and very much ſo 
too. For ſome Eels have FEET, that is, they are Bipedes, 
or have two Feet on the fore Part of the Body near 
the Head. —They are very much like the Fore-Feet of a 
large Lizzard, as near as I remember, but ſomewhat 
Jonger.,—lIt was brought from America, where undoubtedly 
they are plenty, though I never ſaw or heard of more than 
that One I ſpeak of. — The Size of it might be about 
fourtcen or fifteen Inches in Length, about an Inch and 
Quarter thick, and very much reſembled a common Silver. 
bellyed Eel in all other Reſpects. | 
 Euphroſ. So great a Novelty and Singularity in the Form 
of ſo common an Animal, muſt be, in the higheſt Degree 
a moſt pleaſurable Sight to my dear Clhonicus —After all 
you haye hitherto ſaid of Eels, am I to expect to hear any 
thing more of the /Porderful in them? e 
Cleon. The very Wonder of all Wonders is ſtill behind, 
my Euphroſyne; the EEL is the only Inſtance Nature. af. 
fords of Genuine Animal ELECTRIC1TY.—Bat this Eel is 
a Native of Surinam in Guiana, a Province of South Ame- 
rica, near the EquinoCtial Line.-This Eel has a much 
better Right to the Epithet of an Electrical EBT, than the 
Torpedo has to that of an Electrical Fiſh —For this Eel 
is ſo perfectly an Electrical One, that it has the Power of 
ſtriking, or giving the Shock, in a Manner fo like the 
charged Via), that it cannot be diſtinguiſhed from it by 
thoſe who have tried the Experiment often.—And this 
not only by immediately touching the Eel itſelf, but even 
by Means of a Conductor, as the Water in which it ſwims, 
the Veſſel in which it lies, the Stick gr Cane wherewith 
ou touch it; in all Caſes the Shock is given in the ſame 
Lana as by a Conductor from the Leyden Bottle, —But 
it has never yet been known, that the Power of the 
Cramp-Fiſh is or 'can be communicated by any inter- 
mediate Conductor, or any otherways than by immediate 
Contact. And then, as to the Ek or Duration thereof, 
that of the Eel is the ſame as from the Bottle, and goes off 
as ſuddenly, ſhocks the Elbow after the ſame innocent 
anner as Electricity does, and not with that diſagreeable, 
| painful, 
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painful, and laſting Stroke, as you Experience from the 
Torpedo. 

Euphroſ. Whilſt T live J never expect to ſee an End to 
the Wonders of Nature ; Pray, Cleonicus, how long has 
this Diſcovery of an Electrical Eel been made? 
 Cleon. But a few Years ago, I cannot exactly tell how 
many, nor who was the firſt Diſcoverer thereof ; theſe 
Things are generally obſcure in their Origin, but like 
Sparks of Electrical Fire, they ſoon blaze out and ſtrike 
with Amazement every Beholder. 

Euphroſ. Now you talk of Sparks of Electrical Fire, 
Cleonicus, Pray has any ſuch Sparks of Fire been emitted 
from the Eel ? 

Cileon, In the Accounts I have read and heard of it, I 
don't remember any ſuch Phænomenon having been cer- 
tainly obſerved, —I know it has been affirmed by ſome, 
and denied by others.-- There has been One brought over 
to England, and ſhewn in this City; but being out of 
Town during that Time, I had the Mortification to 
looſe the Sight of it. —I ſuppoſe, my Euphroſyne, there 
will ſoon be more brought over; for the Virtueſi here 
will be impatient to be fully inſtructed in the New Dac- 
trine of Animal Electricity, though they do not yet under- 
ſtand the Old Sort. 

 Euphroſ. Why then, I ſuppoſe, Cleonicus, we muſt look 
upon this Eel as a New Kind of Condenſer of Electricity; 
and that there is but one Sort of Electrical Fluid all the 
While, which is collected, condenſed, and emitted with 
Force from the Leyden Vial in one Caſe, and from the 
Body of the Fel in the other. 

Cleon. I could not ſo well have made the Compariſon 
myſelf, as my Euphroſyne hag done it for me.—And why 
may not the peculiar Skin of this Eel be conſidered as a 
Non-Electric as well as the Glaſs Vial itſelf ?and the 
Fleſb and Entrai!s of the Eel which fill it, to anſwer the 


fame Purpoſe of Mater, Mercury, Braſs Filings, &c. in 


the ſaid Vial, that is, for collecting, retaining, and con- 
denſing the Fluid, and thereby to have it in its Power 
at any time of producing the Stroke. — But enough of 


Conjecture. 
Euphref, 
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Eupbroſ. I ſuppoſe the final Deſign of communicating 
thoſe miraculous Powers to the FisH and the EEL, was 
delf- Defence ; don't you think ſo, Cleonicus ? 

. Cleon. Yes I do, my Euphroſyne; I don't know an 
thing more amazing than the Variety of Methods which 
Nature has imparted to Animals for their Means of Pre- 
ſervation from the Attacks of their Enemies, What 
Armour, what Mail, what Spines, Stings, Stenches, Talons, 
Beaks, Horns, Swords, Saws, feigned Death, Contortions of 
the Body, inviſible Powers, deluſiue Cunning, &c. and all 
to wound, terrify, deceive, and defeat their Purſuers, and 
to fruſtrate their Attempts to deſtroy them. f 

Euphroſ. There is certainly nothing in which a Divine 
Providence is more conſpicuous But pray, Cleonicus, 
after what Manner do Eels and Water Serpents live ? 

Cleon. Some þy ſeizing upon their Prey as it were by 
ſtealth.— Others of the direct Ser pence Henk by darting 

ſuddenly upon it; and though it be an Animal much 
thicker than their own Bodies, yet have they ſo ſtrange a 
Faculty that having laid hold of any Part, they will fuck 
it in by imperceptible Degrees, and be near Half an Hour 
in the dreadful Operation I ſay dreadful, as it ſurely is 
to the poor Creature ſo devoured. —T was once a Witneſs 
to this Tragical Scene; being Angling by the Side of a 
Brook, my Ears were aſſailed gradually by ſome poor 
Creature in Diſtreſs, with the moſt diſmal, dreadful, and 
Jamentable Screams and Cries | ever yet heard. —l was 
greatly affected with the long Continuance of theſe Me- 
lancholy Notes and Cries z and ran this Way and that, 
by the Side of the Brook, to find out what, and where it 
was,—At laſt I diſcovered under an old over-hanging 
Alder, a large Serpent ſucking a full grown Frog into his 
Mouth—and though the Noiſe had already continued long 
and loud, no more than one hind Leg and Thigh, was 
yet drawn into the Jaws of the Snake;—1 then gave. him 
a Smatch with my Rod, which made him let gothe Frog 
and ſwim off precipitantly for his own _ 

Euphroſ. A. miſerable Method this to ſatisfy Hunger, 
as one would think, both to the Snake and the Frog.— 

But I would think nothing amiſs in the Works of Nature. 
Mr. Pope ſays, II batever is, is right, And that 7 
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En Diſcord's Harmony, if under/load ; 
And Partial Evil, Univerſal Good, 


Cleon. Let us now change the Scene, my Euphroſyne, 
from the Melancholy to the Monſtraus, I mean, to ſome 
Reflections on the Monſters of the Ocean. - And here 
we ſhall have Recourſe again to the Right Reverend Hiſ- 
torian, PONTOPIDON, who tells a Story of a S Monſter or 
Serpent, more than a hundred Yards in Length, which 
he once looked upon as a Chimera; but fays he, I am 
now fully convinced they are found in he North-Seas. — 
The Head of this huge Snake is faid to reſemble that of 
a Horſe, — The Mouth black, and very large -w th Black 
Eyes—and a Hite Mane hanging down from its Neck 
to the Surface of the Water between the Head and Body 
were ſeyen or eight Folds.-They have been ſeen to 
raiſe themſelves out of the Water to an aſtoniſhing 
Height—and ſometimes to ſpout the Water out of their 
Noſtrils like the Whale. — Wherever it goes it puts the 
Water in great Agitation—and ſometimes overſcts Boats 
and Veſlels by flinging themſelves acroſs them. To row 
from them is impracticable, but the Fiſhermen have Me- 
thods to avoid their Perſuits.— Their Scent is extremely 
quick—have a great Averſion to Caflgr, for which Reaſon 
the Fiſhermen, and other Mariners, provide this Drug to 
carry to Sea with them.” — This and many other ſtrange 
Accounts, the Biſhop declares were att«ſted to him upon 
Oaths of very creditable People who uſed the Seas about 


Norway, Lapland, &c. 


Euphroſ. It will be time enough for me to believe all 
this, when you do yourſelf, Cleonicus.— But pray, does 
this Right Reverend Gentleman ſay any thing about 
Mere-Men, and Mer Maids. 

Cleon. He does, my Euphroſyne, and ſays they are called 
8ea- Apes ——that they are from three to four feet long 
The Head oval, and Face like -human——with high 
Forehead, little Eyes, a flat Noſe, and large Mouth; 
but no Chin or Ears—It has ſomething like two ſhort 
Arms without Joints, and Hands or Paws, and four lon 
Fingers to each,—— The. Females have Breaſts, wa, 
ſuckle their Young—Their Fleſh is generally e 
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good Eating——When they are taken, they make a 
lamentable Noiſe The Biſhop further obſerves, that 
the Sea- Horſe is ſometimes ſeen in their Seas, but 
not ſo common as about Iceland If we believe other 
creditable Authors, there are S82a-Coaws, Sa- Wolves, 
Sea-Lions, &c.— In ſhort, we find almoſt all the Land 
Animals in the Sea, and Great Rivers; with ſome De- 
viation towards the e Nature and form in ſome 
particular Parts But moſt of theſe we mult take upon 
the Veracity of Voyages, Travels, &c. 


„ 


——— — * 9 


DIALOGUE VII. 


Of SHELL-FisH in General. The Bicokxx with 
Mathematical Figures. The CuTtTTLE-Fisn. 


The Fisn yielding the Tryan DyE. The ProLas 
or ANGER-Fisn, 


| Cleonicus. | 

* KNOW you are fond of Shell. Fiſh, my Euphroſyns, 
and I ſhall ſerve you up with ſeveral Diſhes of that 

ſort of Luxury to Day. | 3 
Euphreſ. You are a good Hand at Catering, Cleoni- 
cus, 1 know ; you always provide things quite agreeable 
to my appetite But Metaphor apart, I ſuppoſe you in- 
tend to entertain me to Day, with a Diſcourſe of what 
you know moſt curious, and moſt extraordinary in the 
various Tribes and Families of Shell-Fiþ—And I ſhall be 

all atten ion. ; 
Clean. That is my Deſign, my Euphroſyne ; But this 
Diſtrict of Nature bewiiders me more than any other 1 
have ever traverſed — There are ſo many meandrous 
Windings and Turnings, that it is a perfect Labyrinth— 
There is ſuch a a Variety of Shells (the moſt ex- 
traordinary and exquiſite Fabrics of Omnipotence) and ſuch 
an endleſs Train ot Inhabitants thereof, that tis difficult 
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to know how to begin or end our Contemplations on ſuck 
an infinite Subject. 

Euphroſ, To be ſure you have exhibited a proper Idea 
of the Vaſtneſs of ſuch a Surve But let us proceed gra- 
dually, Cleonicus; and deal in Genarals, and Capitals only, 
and that will ſuffice for me And tell me in the firſt Place 
what Diſtinctions are made in the Shells of Fiſhes. 

Cleon. I here is ſuch Variety in the Nature and Compoſi- 
tion of Shells that it is next to impoſſible to claſs them with 
any tolerable Diſtinction— The vulgar arraingment into 
Teftaceous and Crn/iaceous Shells, means little or nothing 
One may ſay of the Nature of Shells, as St. Paul did of 
the Glory of the Star,. —— That one Shell differs from 
another Shell in its Nature—- There is a peculiar Nature 
and Structure in the Shell, of a Tortoiſe— Another in 
the Shell of the Oyer —— Another in the Shell of a 
Lobfler—— Another in that of a Crab—-Another in the 
Cuttle- Fiþ—— Another in the Triangular Fiſh——and 
an Infinity of others in all the Conchylious Spec ien. There 
is another Diſtinction of Shells, according to the Parts in 
which the Fiſh is contained If it be a Single Part, it 
is called a Unwalve Shell, ſuch as that of the Sza-Ear, the 
Paper Nantilus, &c. [f there be two Parts that open 
and cloſe, it is called a Bivalve, as that of the Muſcle, 
Oy/ter, Scallop, &c.— When there are more Valves, they 
are called Multivalve Shells, as all the Polliceps kind. 
But this Arrangement of Shells is far from compre- 
hending all, and in Truth I know of none that will, 

Euphreſ. Well then Cleonicus, we will do our Buſineſs 
without claſſing, ſince indeed it is little leſs than pre- 
ſumptuous to pretend to limit or partition out the incompre- 
henſible Works of Nature—But pray tell me in the next 
Place, how the Inhabitants of theſe Shells came to be 
called Fiſh ? they have neither the Form, the Fins, the 
Scales, nor Skins of what we properly and commonly call 
a Fiſh, as a Carp, Tench, &c—And what is more, many 
of them have Legs and Claws, which were never heard of 
in a Fißb. | 

Clean. My Euphroſyne is very juſt in her remarks —— 
There is no more Anology, Compariſon, or Refem- 
blance between a Crab and a Carp, than there is between 
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a Cat and a Cuckow, nor half ſo much——-It is, therefore, 
with great impropriety theſe Animals are cailed Fiſhes, 
unleſs you ſuppoſe every thing to be a Fiſh, that lives in 
Water; and that — finely become a Philoſopher, 
indeed! 

Euphroſ. But as cuſtom has chriſtened them with that 
Appellation, we muſt call them fo, till we have Names 
more proper to diſtinguiſh them by The wonderful 
Phænomena in this Province of Nature being the Sub- 


ect we are at preſent to advert to, pray what do you firſt 
— with, Cleonicus? 

Cleon. As I am a little Geometrically inclined, any 
thing that diſcovers any Veſtiges or Figures peculiar to 
that divine Art, 1 am particularly fond of, and ſtrikes me 
in the firſt Inſtance——Such, my  Euphbroſyne, is the 
Bicorn Fiſh, the whole of which is a Specimen of Ma- 
thematical Forms and Figures But this is not the only 
reaſon why | ſingle out this Fiſh to begin with, for it 
ſeems a Tranſition from a Common Fiſh to a Shell Fifh, 
as you will readily perceive from a View of a molt beau- 
tiful one which I have provided on purpoſe for your 
Muſeum, and now preſent you with, | 

Euphreſ. 1 can but thank you, Cleonicus, for ſo great 
a Marine Curioſity -W hat a moſt wonderful and beau- 
tiful appearance it makes | ——lt looks as if it were caft 
in a Mould, or formed by a Sculptor's Hand It is a 
ſingular, I may ſay, an Ocular Demonſtration of Geome- 
trical Skill and Deſign | 

Cleon. It is, all over But what I ſhall firſt obſerve 
to you, my Euphroſyne, is, that it has the Mouth, Head, 
Eyes, Fins, and Tail, like a common Fiſh, at the fame 
Time that it has a Coat, Caſe, or Covering of curiouſly 
wrought Mail, which has the general appearance of a 
Shell But this Shell is neither of the Ss, Crufe 
taceous, nor Conchylious kind ; nor any other kind that 
I know of——iIt is of a Nature peculiar to itſelf—— 
The common Shells are elaftic, and almoſt tranſparent, 
like this In ſhort it ſeems to be a hard and horny 
ſubſtance, of a Membranous Texture, as you will eaſily 
obſerve when you View it through your Microſcope, 


where 


* 
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where you will fee a curious Tiſſure of Threads lying 
between, and connecting all the different Figures. 

Euphroſ. This I ſhall take great Pleaſure in doing 
I obſerve this Fiſh is armed both before and behind, 
that is, with two ſharp Horns upon the top of it's Head, 
and the ſame on the Belly near the Tail——They are 
very ſtrong and well pointed. | 

Cleon. It is therefore called the Bricorn or Two- Horned 
Fiſh. —It has improperly been called the Triangular Fiſh ; 
I ſuppoſe, from its three Plane Sides, two of which join 
at Top, and make the ridgid Back of the Fiſh; and the 
other Side forms the flat Belly.— The Body of the Fiſh, 
or Shell, appears ſomewhat of the Swiniſb Caſt.— It is 
evident from its Gill and Fins, that it reſpires and ſwims 
as other Fiſh do—and its Mouth, like theirs, is furniſhed 


with Teeth. 


Euphroſ. Indeed it appears to have all the Properties of 
ordinary Fiſh, except Skin and Scales—at a diſtant View 
I ſhould have thought thoſe Figures upon the Body had 
been real Scales. 

Cleon. I ſuppoſe it muſt have been owing to a Surmiſe 
of that Kind, that we are told by ſome Naturaliſts, that 
there are ſome Fiſh which have Scales in Form of Penta- 
gons and Hexagons, that is, of five and fix Sides. —But I 
never ſaw any Fiſh with ſuch hgured Scales in any Fiſh- 
Market in London.—Nor do I think, from the Nature of 


the Thing, there are any ſuch Scales at all, 


Euphroſ. J have been telling the Sides of many of thoſe 
Figures, and find they are ſix, and the Figures Hexagons, 
of Courſe, as you cal] them. | 

Clean. They are ſo in general, but if you look narrowly 
you will find here and there a Pentagon. —But what is 
ſingular and deſerving your Notice in this Geometrical 
Configuration is, that on each Side the Fiſh there is in the 
Middle (over the Shoulder, as I may ſay) a larger Figure 
of ſeven Sides, or a Heptagon ;—And that this is joined 
by its ſeven Sides by ſeven other Figures, ſix of which are 
Heragens, and one only a Pentagon, 

, Could an Athei/? deſire a more full and con- 
vincing Proof of Deſign and divine Geometry! Well, I 
ſhall take an Opportunity, when alone, to examine the 

| Texture 
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Texture of this Shell, both by the 2fegalaſeope and Mi- 
croſcope, for I can ſee enough with my Eye alone to in- 
ſure me much Pleaſure in fo enlarged a View. 
Cleon. For that very Purpoſe, my Enphroſyne, T have 
brought a Piece of the Skin or Shell, cut out of the beſt 
Part, which will exhibit a delightful View of the curious 
Tuburcles with which the Fiſh, and all its Figures, are 
ſtudded; the Parallel Threads which connect the Figures 
with the Tranſparent Membrane on which they lie, &c, &c. 
But we ſhall now turn our Thoughts from one extraor- 
—dinary Fiſh to another,— 
Euphroſ. And pray what do you call that, Cleonicus ? 
Cleon. The CuTTLE-FisH, my Euphroſyne, as great 
an rs as any in Neptune's Dominions,—lIt has a Shell 
upon its Back about fix Inches long, and three or four 
wide.— The outer Part of the Shell is thin, ſmooth, and 
cruſtaceous.— The inner Part (when dry) is ſoft, perfectly 
white, and is reduced to a fme White Powder, that we 
call Pounce,—This is an Inch thick. —But though it be 
ſo white in one Part, it is black enough in another—for 
it contains a Liquor in its Body which exceeds any Int 
in Blackneſs, which it can readily throw out upon an 
Attack from Fiſh or Fiſhermen. —'This Fluid ſo blackens 
the Water all around, that it conceals-itfelf therein, and 
cannot be eaſily found. Again, it has ſuch a horrid 
paratus of Parts about its Head, as would almoſt frighten 
you to look at it ;—conſiſting of eight Legs or Arms, and 
two long Parts, like Feelers, which make it ſeem to be of 
the Polypus Kind.—It has a ftrong Beak like a Parrot's 
—and very large goggling Eyes,—T once ſaw, and exa- 
mined one of them alive, and can truly ſay, I never before 
beheld fo very ſtrange and frightful a looking Animal.— 
The Fiſhermen aſſured me their Beak was ſtrong enough to 
bite off a Thumb or Finger, which made them very cau- 
tious how they handled it.— There are prodigious Quan- 
tities of theſe Fiſh, and of their Shells, upon all Sea Coaſts 
every Where. | 5 
Euphroſ. I think the Cut you ſhewed me of it, in Swam- 
merdam's Book of Nature, muſt needs repreſent the Life, 
and ugly enough it is, I would not come near it alive, for 
: the orld. F ' f th 
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Clean. Well, there is one of thoſe Shells for your Ca- 
binet, my Euphroſyne, —And in the next place I ſhall pre- 
ſent you with another ſmall Shell very ſuitable indeed, for 
the ſake of the Fiſh who once inhabited it. — 

Euphrof. I am vaſtly obliged to you Cleonicus, for it; 
but truly I ſhould have thought it had been only a Perri- 
winkle- Shell from the Appearance it makes. 

Clean. It does look like ſuch a mean Shell indeed; but 
when I tell you the Fiſh that once belonged to it, yielded 
a Fluid or Liquor, that, for ſtriking a fine Purple Colour, 
ſurpaſſed even the Tyrian Dye, if poſſible. I have ſeen the 
Fiſh alive, and the Bag in it, containing this Purple Fluid, 
Il took ſome out by puncturing the Part with a Needle, 
and Jetting it drop on a Piece of Cambric, it produced the 
moſt intenſe and beautiful Purple Tint that I ever beheld. 
—And every Time the Linen ftained with it, is waſhed, 
the Colour is very much heightened and meliorated.— 
It is found in Plenty on the Coafls of Cornwail.—And the 
Connoiſſeurs there ſay, it is certainly the ſame Fiſh as the 
Tyrians of old obtained their Purple from, fo celebrated 
through all Antiquity. | | 

 Euphroſ. Well, I ſhall feta great Value on the Shell of 
ſo ſingular a Fiſh.— Pray, Cleenicus, what is the next 
Subject by which you intend. to excite! my Admira- 
_ Glens An Inftance of the wonderful Diverſity and Va- 
riety in the Works of Nature, in which ſome — moſt 
aſtoniſhingly contraſt others. We have ſeen the Fowls 
of Heaven in their Flights ſurvey Countries, and King- 
doms, Lands and Seas.—Alfo Fiſhes range the unbounded 
Deep—whileother Animals are deſtined to Gloomy Abodes, 
and in the moſt loneſome Domicles, which they are obli- 
ged to make for themſelves in the hard Opacous Subſtance 
of Stone itſelf, and in which they cannot move forward; 
or backwards one half Inch, and $:4eways not at all. 

Euphroſ. Good Heavens] what forlorn Creatures muſt 
theſe be Pray tell me what you call them, Cleanicus. 

Glen, The Naturaliſis call it the Pholas, but it deſerves 


more the Name of the Auger Fiſh, as it has à Faculty of 
boring Holes by turning itſelf round and round, and 


having the Ends of its Shell (when cloſe} furnithed — 
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hard Parts fixed ſlant ways, ſo that as it turns, it cuts it's 
Way into a Stone, as an Auger by its wormed Point 
cuts its Way into Wood. — But to give a better Idea of 
ſo — a Fiſh, I have procured ſeveral Pieces of 
Stone, with the Fiſh in the Holes expoſed to View ſee, 
here they are, my Euphroſyne. « | Win 
Euphroſ. A wondrous Spectacle this Stones perfo- 
rated with Holes in abundance.— The ſame Holes of 
different Magnitude from the Beginning where they are 
ſmalleſt.— The Shells of Fiſhes that made them, remain» 
ing in thoſe Holes ſome half out and half in—they all 
roceed obliquely from the Surface downward.— The 
Shells all ſo exactly hzed to the Holes, that there is no 
Room for moving any way.—Pray, Cleonicus how do they 
live imprifoned as they ate, in theſe cloſe and ſtony Cells 
for Life ? 12% bin 
Cleon, Their Aliments are brought to them by the Sea- 
Water, which in every high Tide overflows the Stones, 
and fills theſe Holes. — They can juſt find room to open 
their Shells a little way to let in the Water, and then like 
Muſcles and Oyſters, they live on what they find in it.— 
They have, beſides, a fethy round Part which cou pro- 
trude from the hinder End of the Shell, and how far this 
may contribute to the Subſiſtence of the Fiſh- I do not 
know, but I imagine, not a little. | | 
Euphroſ. I ſee they are a Bivalve Fiſh, not much un- 
like ſome Muſcles in Form; but the two Valves unite 
ſo cloſely before, and are fo peculiarly fabricated,” that I 
can eaſily conceive how they bore thoſe Holes, and h 
they muſt neceſſarily be bigger and bigger as the Fiſh 
grows older and larger.—But how they can begin and in- 
tallibly ſucceed in fo arduous a Taſk in their Infant State, 
is not ſo eaſy to apprehend. "SEM ON, fn 
Cleon, The Works and Ways of Providence are ever 
certain and ſucceſsful, though we cannot comprehend 
them.— One Thing in theſe Phelas, is very obſervable, 
and that is, that in all their Perforations, they never in- 
fringe upon each others Property, or break into each 
others Appartments, though ſometimes the Partitions are 
ſo exceedingly thin, you may almoſt ſee through them. 
—Theſe F 74 abound on * Coaſts of Cornwall, — 
K WE ©: mo 
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molt other Countries. —I have different Sorts and Sizes 
of them, but none larger than two Inches—another Sort 
not above one Inch.—The Stones alſo which they inha- 


bit, are very different ; but moſtly ſuch as I have brought 
you here, 


— 8 


DIALOGUE VI. 


REFLECTIONS on SHELL-FisH continued. Of the 
Land and Sea CRAB. The HENuTT-CRAB. 
Of the ſingular Moriox of CrRass. Of Lon- 
STERS, and their Eyes. Of OvsTrers. Of tbe 
NauriLus, or Sailor, MoTHER of PEARL. 
PEARL-OvSTER, Of @ Silk MAnuFAcTORY 
from SaELLs. Of the Land and Sea TorTorsE, 
or TURTLE. 25 | 


Cleonicus. 
| fox continuing our SURVEY OF SHELL-Fi$H, I ſhall 
endeavour to amuſe my Euphreſyne with a few Remarks 
on ſome of the moſt Common Fiſh of that Kind, Cr AES 
and LoBsTERS; where they not common, their Form 
would be thought admirable, and the Movement (of the 
Crab at leaſt) very ſingular.— Their Shells are of the 
Cruflaceous Sort, ſuſtaining the Fleſh within, in lieu of 
Bones in other Animals, —With regard to the Crag in 
particular, there are two Kinds, the one a Land Crab, the 
other a Sza Crab. — The Land Crab is found in many Parts 
of America and the Eaft- Indies, —it makes Holes or Bur- 
roughs in the Ground, like Rabbits, —Climbs up Trees— 
and all ſmall, Animals, Reptiles, &c. that come in 
it's Way, are its Prey. There are many Sorts of Land and 
Sea Crabs—particularly one called the Hermit Crab, of 
a very particular Make.—The Head is on the fore Part 
of the Body, which is covered with a Cruſtaceous Shell, 
the hinder Part is of a fl:/hy Subflance about four — 
ONg» 
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Jong, — This Part it thruſts into empty Shells which it finds 
deſerted by other Fiſh, to which it can ſtrongly fix itſelf 

Hooks and Claws in the End of the Tail.—And thus 
with its own Shell and the borrowed Shell together, it is 
ſeeure from harm, and ſhifts for a Living, for which Pur- 
poſe it is provided with eight Legs, two large Pincers or 
Claws, and Feelers, as in common Crabs.—And two Eyes. 
ſtanding an loch out of its Head. — There are ſome ſmall 
kind of Fiſh in Cornwall, which drive Perriwinkles, &c. 
out of their Shells, and get into them themſelves, and there 
live always afterward—theſe I have often ſeen they call 
them there the Soldier - Fiſh, 

Euphroſ. Why theſe Hermit and Soldier- Fiſh ſeem from 
our Account of them, to be naturally Free- Booters, and 
ive by plundering other Fiſh of their Houſes and Poſ- 
ſeſhons.—We look upon ſuch Proceedings among our- 
ſelves as. violent and criminal, Cleonicus; pray how do 
you excuſe theſe Shell-Fiſh Thieves? 

Cleon. By ſaying, they are not governed in their Ac- 
tions by REasoNn and Law, as we are, or ought to be,— 
Might or Pewer is the only Rule of Life to all the Brute 
Creation. | | 

Euphreſ. You have ſaid a good deal, Cleonicus, but not 
quite enough to ſatisfy all my Scruples.— obſerve they 
are fent into the World but half provided for—one Part 
covered, and the other Part naked; for which it is obli- 
ged to get Clothing by dint of Rapine—this ſounds very 

ange to me. 
© Clem, Sound as it may, it is Matter of Fact.— I have 
often ſeen the Fifh, and obſerved its Actions, both in and 
out of the pilfer'd Shell but as I remember, this Corniſh 
Adventurer appeared more Hike a Prawn than any other 
Fiſh.—And when I have dragged them out of their new- 
acquired Shells, they appeared greatly hurt, and in a 
piteous Plight indeed, till they got in again.— But to 
return to the Common Crab, and common as it is, did 
you ever ſce it wall, nove, or run along upon the Ground, 
Euphroſyne ? 

uphroſ. I cannot ſay I ever did, Cleonieus.— ] ſee 
them often ſpraw], and throw their Legs about, but don't 
| N 2 recollect 
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recollect that I have ſeen them move from one Place te 
another, 

Cleon. Almoſt all Creatures move with their Head 
foreme}t, except the Crab, whoſe Head and Tail are always 
in a lateral or Side P:/itron when they move.-Again, 
few Animals can go backwards, with the ſame Eaſe as 
forwards, but it is equally indifferent to the Crab, which 
Way it moves; for as it moves Srdgways, it can go to the 
right or left at pleaſure—and if you obſerve the Poſition of 
the Legs and Claws upon the Sides of the Crab, you will be 
convinced that they muſt move in that lateral Manner.— 
—T have often diverted myſelf with viewing theſe Modes 
of Motion in ſmall young Crabs, left upon Salt Marſhes by 
the Tide, 1 | 

Eupbroſ. How would ſuch a Sight delight me! But 
we cannot be every where, nor can we fee every thing.— 
Pray, Cleonicus, what curious Anecdotes have you con- 
cerning Lobſters © | 8 

Cle. LoksrERVS are a Species of Shell-Fiſh, alſo, ſo 
well known that all the external Parts deſcribe themſclves 
to my Eupbreſyne's Eye.—But there is one of the internal 
Parts, that has a particular Conformation, different from 
any other Animal whatever, and that is, chat it has Teeth 
in its Stomach ; three large Ones, one on each Side, and 3 
third behind; ſo that a Lobſter's Stomach- ſerves both 
for Maſtication as well as Digeſtion of its Food. | 

Euphroſ. Now you mention it, Cleoncus, I recolle& 
ſeeing hard, brown, Parts in the Body of a Lobſter when- 
ever Ful it to Pieces. — But little did I think that the 


Part in which I ſaw them, was the Stomach, or that they 


were the Teeth of the Creature. — An Inſtance, how often 
we ſee and eat we know not what.— 

Cleon. It would not be convenient for you always to 
know what you eat and drink. — But this is not the only 


Pęculiarity of the Lobſter-kind, my Euphrehine will find 


ſomething Novel in the EvyE of a Lolſter as well as in the 
Stomach, and afford her Employment for the Micreſcope in a 
ſuperior Degree even to the Eye of the L:bellaitlelf. 
Zupbreſ. Well, I long to hear you ſay what that can 
de, Cleonicus. | 

. N Ctleon: 
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Clean. It is the: Cornea of, the, Lobſter's Eye, my Eu- 
phroſyne, which is filled with Lenſes in the ſame manner as 
that you-ſee. in the Libella, but with theſe Differences, 
they are of a Sguare Ferm, and much. Larger. — I have 
prepared à Piece, and placed it under the Microſcope, 
for your View there, look at it ' 


- 


Euphreſ:, A Novelty indeed l what beautiful: Squares 
they are., how truly fo—, I ſee. you have put a Piece of 
the Libella's Eye juſt by it, ſo that I ſee them both in 
one View, but the Quadrangles of the Lobſter, are indeed 
much larger than the Hexagons of the Libella.—I think 
they look a good deal like a Piece of Maſaic Pavement 
I once ſaw -I further obſerve, they are true tranſparent 
Lenſes, as they make very perfect Images of diſtant 
Objects — Pray, have Crad's Eyes any ſuch quadrangular 

Lenſes, Cleanicus?: wen: 
Clean... They have, Euphroſyne, but they are rugged and 
Irregular, and make no pleaſant View in the Microſcope. 
In CRAW-Fish, on the contrary, you have the largeſt 
and moſt pellucid Animal Lenſes of any yet diſcovered.— 
This Fiſh is but a Species of Lobſters, and alſo all the 
inferior Orders of Prawns, and Shrimps, even ſame Ani. 
mals found in Pump- Water, ſo ſmall, that they are but 
Microſcopic Objects themſelves, though they have Parts 
every way, ſimilar to thoſe of Lobſer:.— Concerning all 
. kinds of Shel!l-Fiſh, Crabs, Lobflers, &c. it is 
aſſerted by Fiſbermen, that when they accidentally looſe 
a Leg, Claw, or any other Member, it grows again— 
that they cat, or change their Shells every year about 
May, is aſſerted by Naturaliſts, but having never heard 
it authenticated by Fiſhermen, I ſhall ſay no more of it. 
Euphroſ. Pray, Cleonicus, can you tell any thing more 
about Oufiers than what the Old Oyſter- amen know ? 
Cleon. I fancy very little, my Euphroſyne ; for Experi- 
- ence; teaches them every Day with What an amazin 
__ this Animal can hold the two Valves of his Shel 
together, ſo as to acquire a great Power to be exerted with 
their ſtubbed knives to ſeparate them, that you may 
have the ſtrange Sort of Pleaſure of Eating them alive 
One thing is very remarkable, and that is, the immode- 
rate Size to which they grow in ſome parts of the 
N 4 World 
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World—T have feen an Oy/er-Shell fo large as to weigh, 
at leaſt, two Hundred Pounds, and have heard of others 
ſill larger.— The manner of Life in Oyſers, Muſcles, 
Cockles,- Scallops, and all ſuch kind of Rivalve-Fiſh, you 
will be better informed of by ſome people at Colcheſter, 
than by any Philoſopher in the Land. | 

Euphroſ. Thoſe Shells called LimeeTs and BARNA- 
CLES, I know very well Cleonicus; but I never ſaw the 
Fiſh that inhabited them. 
Cleon. That is becauſe you have never lived by the 
Sea-Side, for there you would ſee them by Thouſands 
every Day—'The Limpet fixes itſelf ſtrongly to ſome ſolid 
Body, within the Shell which you have ſeen often 
This Shell is ſingle, or a Univalve of a Conical Form, 
and ſome of them beatifully coloured on the Infide—As 
to the Barnacle, that is a Multivalue Fiſh, whoſe Valves 
open at the top, where the Fiſh puts out its Arms ta 
take Food or Prey, whatever it be. — Fhey firmly ad- 
here to Stones, Rocks, Sides of Ships, &c. and grow in 
Clumps of many together—ſome of theſe are 3 
vrith ſtripes and coloured Tints, very agteeably.— Here 
is a Cluſter of Barnacles, my Euphroſyne, will not diſ- 
grace your Muſeum. 

Euphroſ. So far from that, that it is certainly a great 
Beauty and Curiofity—l fee you have another curious 
Shell here, which I preſume you intend alſo to oblige me 
with—pray' what do you call it, Cleonicus ? 

Clean, It is called the NauTiLus (or Sailor) becauſe 
the Fiſh, when alive, has a faculty, contrary to moſt other 
Shell-Fifh, of Swimming on the Surface of the Sea.— 
To anſwer this purpoſe the better, you obſerve the 
Shell is extremely thin and light; being of the Turbi- 
nated kind, the es or hollow Parts, contain Air, 
and render it boyant at the will of the Fiſh, which can 
eaſily aſcend and deſcend in deep Waters, though it 
chiefly affects to be near the Shore. —Pliny fays it is one 
of the principal wonders of Nature, . becauſe it can fim 
on the Surface of the Sea like a Boat they are fre- 
quently ſeen about the Cape of Good-Hope—and delight 
to be on the Suface, when the Water is calm—and it is 


Rlcaſant to behold how they manage themſelves in the 


Water 
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Water—their Shells ſerve them for Boats—they raiſe up 
their Heads, and ſpread out a Membrane in Form of a 
Sail, and though it be thin as a Spider's Web, it is 
ſtrong, and will hold the Wind very RR 
being in order, away they fail, always upon the rig 

Point of the Compaſs to obtain their Ends, ; 

Eupbroſ. What a Pleaſure would it afford me to fee 
ſuch an unuſual fight! I muſt ſet a great Value on the 
Shell of ſo Singular a Fiſh—Pray, Cleonicus, from what 
_ Fiſh, have we ſuch Qantities of Mother of Pearl? 

Cleon. It is the ſubſtance of many different Sorts of 
teftaceous Shells, but chiefly of the Turbinated kind, or 
ſuch as have a large Bone and feveral Spirals or Whirls, 
which terminate in an Apex or knob on the upper 
Part—Others fay they are made alſo of Oyfter-Shells— 
But this fine large Whirl, or Voluta (which I preſent 
to your A you obſerve my Euphroſyne, it has the 
appearance, and really is Mother of Pearl all over, both 
within and without, with all its variable Tinges and Ca- 
hours which you fee in your Snuff-Boxes and Fiſhes at 
Cards, &c. 

Eupbroſ. This is a fine natural View of it indeed, for 
which I. am greatly obliged to you—Pray, Cleonicus, 
are not theſe coſtly Dea we call Pearls, the Pro- 
duce of Sea- Shells, likewiſe ? 

Cleon, They are found in large Oyſters in the Gulph 
of Ormus, and other parts of the Ef- Indie: ; beſides 
vrhich, there are many other Shells which produce Pearls, 
which are only a preternatural Excreſcence of the Fi 
though they are ſo much admired by your Sex, but 
think you are juſt as handfome without Peart Necklaces 
and Ear Drops, as with them. | 

Euphro/. You Philoſophers are odd fort of Gentry— 
But pray, what other Wonders have you to relate of 
Shell-Fiſh, Cleonicus? 

' Cleon, Here we find SILK, too, in great Abundance, 
inſomuch that the Ancients had a Manufacture of Silk, 
and which about forty years ago, was revived at Tarento 
and Regis, in the Kingdom of Naples. —It conſiſts of a 
Brown ſtrong Silk belonging to ſome Sort of Shell, of 
which they made Caps, Gloves, Stockings, M aiſlcoats, &c. 

Warmer 
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warmer than the Woollen-Stuffs, and brighter than 
common Silk.—1 have ſeen ſuch kind of Silk in Shells, 
myſelf; I think it was of the PECTEN kind, but can't 
be ſure—It makes a very ſtrong Hinge for connecting the 
two Vaves. 

Euphroſ. Well, Spiders, Catapillars, and Fiſh, ſupply 
Mankind with what, with all boaſted Skill, they can- 
not make or produce themſelves |—-—Pray what is the 
TorToIsE or TURTLE, Cleonicus, is it a Shell-Fiſh or 
not ? 

Cleon. It is rather a Shell- Animal my Euphroſyne, deſ- 
tined to live both on Land, and in the Sea—The Body 
is contained in a Jarge Shell below, which is joined to 
another very broad and curiouſly wrought Shell on the 
Back as a Covering, and a firong Crat of Mail for De- 
fence.— Beſides the various coloured Fleſh, the Calli- 

aſh and Callipee, eſteemed ſuch Ambroſial Diet by 
3 of high Taſte, they lay Eggs as large as thoſe of 
a Goole, twenty or more together, which they place in 
Holes they make in the Sand on the Beach, and leave 
them tobe hatched by the Heat of the Sun-- Theſe Eggs are 
ſaid alſo to be a very delicious Eating. The Shells 
of the Land- Tortoiſe have much finer . Configurations on 
the upper Part, than thoſe of the Sea; but the inter- 
nal Part of all Tortoiſe-Shells affords a moſt noble and 
beautiful Subſtance for the Manufactory of Tortoiſe- Shell 
Ware of many kinds What can be more elegant than a 
Tortoiſe-Shell Snuff-Box, with a compleat ſmall Land Tor- 
toiſe Shell for the Lid, all ſet in Silver—=—And ſuch 
a one I here preſent my Euphrofyne withal. 

Eupbroſ. What a fine Effect of Nature and Art conjoin- 
ed | how much more elegant than in Silver, or Gold itſelf! 
Mother of Pearl does not compare with it; that is Nature 
all over Poliſhed; this, her {imple and Native Appear- 
ance—— When ever I ſee it, I ſhall think of my deax 
Cleonicus. 
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DIALOGUE IK 
Mi1sCELLANEOUS ReFLECTIONS on various uncom· 
mon ANIMALS and ANIMALCULES i# WaTER, 


of the POLYPE, and other Kinds not hitherto known 
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Claonicus. | | 
E. E preſent Hour, my Euphreſyne, I propoſe to 
employ for your Entertainment, is a few reflexions 
cn very Miſcellaneous Subjects, though all of them of 
the Aquatic kind,—F'iſhes covered with Skins, Scales, and 
Shells, are Objects which ſtrike our natural Senſes 
unaſſiſted by Art; but what is their Number, their Fa- 
bric, their Mot ions, compared with thoſe which generally 
eſcape our Notice in that Element, unleſs ſubjected 
thereto by the Microſcope ? yet not one ind, one Species, 
ane Individual of theſe Animalcules but what opens to 
our Minds new Scenes of amazing Power and Wiſ- 
dom, infinitely beyond what we ſee in the larger viſible 
World. 
oy By what you ſay, Cleonicus, I find I may 
expect from our preſent Contemplations a great deal of 
work for the Microſcope; This is a Pars reflection, 
as I think no part of my vacant Moments fo well filled. 
up, and fo delightfully employed as in the uſe of that 
truly divine Inſtrument. | 
Cleon, Beſides the Myraids of inviſible Animalcules, 
there are many large aquatic Agimals, but of ſuch Ano- 
malous Forms, and Nature, that one knows not how to 
claſs, or what to call them What I mean, however, 
generally go by the name of Polypuſes or Polypes ; but 
different Sorts have different Appellations— And their 
Scale is of great Extent, from 1 75 to ſmall, from Viſible 
to Inviſible Of all the Aguatic Tribes, I ſhall only ſingle 
out ſuch Properties of each as are very wonderful, and 
ſome of them quite new, and Neu- deſcripis, in Natural 
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Euphraſ. Well, Clionicus, I long to hear you proceed 
in your intended Rehearſal. | 

Cleon. The firſt ſubject is a great Novelty, as well as 
Prodigy of the deep—l1t is an Animal which was left by 
the Tide on the Sea Beach near St. Agnes in Cornwall— 
The Body of this Animal was as wide as the Palm of 
the hand—and on the under fide was a Sort of Bag or 
Pouch, like a Purſe, into which the Animal had collected 
and diſpoſed of its Legs; and ſeemed to be in a State of 
Repoſe—The Legs, or Arms, which proceeded from the 
Body were in Ne eight, at equal Diſtances, and 
1 of equal Length, about thirty Inches long 
They were of a dark Membranous fleſhy ſubſtance 
And on each Leg, on the under Part, were a great 
Number of Pouches, or Hales, (the largeſt about half an 
Inch wide) from the Body quite to the End—Both the 


Legs and. Holes proceed from the Body tapering to a 


Point Of theſe Holes, there were between thirty and forty 
in each Leg,-The Animal is ſuppoſed to reſpire by 
them as Fiſh do by Gills—On the upper Part of the 
Body in the Middle was a Part like a curious Beak or 
Bill; an Inch and a halt long; three fourths wide; of a 
Tortoiſe Shell Colour; and curved like that of a Parrot 
How great the Power and Force of this Creature muſt 
de when alive, the Perſon who ſurprized and ſubdued it, 
can only tell, who fays, it was incredible When pro- 
perly expanded it fills a Circle five Feet in Diameter 
and as ſuch an Animal is no where elſe to be ſeen, I beg 
my Eupbraſyne s Acceptance of this, which I have care- 
fully prepared for her Muſeum. 

Exphraſ. You will make me as rich in Rarities, as ſome 
of my Sex are in Jewells, Clionicus. 

Clean. If Hijdom be more valuable than Rubies, then 
will my Euphrahne be much richer - the next Specimen 
of infinite Contrivance that I ſhall mention, exceeds all 
A little Sea- Animal, 
whoſe Body is not bigger than an Half-Crown, fends out 
from every Part around, ſuch an amazing Apparatus of 
Arms, or Legs, or whatever you call them, in ſuch an 
Infinity of Ramfications, and Divarication of Parts, all 
connected together in various Curls and Configurations, 

| to 
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to the extent of three or four Inches all round the Body, 
I fay ſuch a Creature will give my Euphroſyne an Idea 
of what a prodigious Expence and Profuſion of Parts 
Omnipotence does ſometimes think fit to be at, to furniſh 
the moſt inſignificant Animal the Means of procuring 
the ſmall Quantities of Aliments it may require—What 
wonderful powers and Faculties of Motion and Senſation 
muſt ſuch a Creature be poſſeſſed with, to actuate, 
and move every Part of ſuch an Ambages of Filligree- 
Net-work, to compaſs their Prey, and convey it to the 
Mouth !—of this ſurpriſing Spectacle I ſhall procure my 
Eupbroſyne a very fine View &'er long. 

Euphroſ. Nothing will more oblige me, my dear 
Cleentcus—To theſe ſtupendious Inſtances of Creating 
Power, what do you find to add in the third Place? 

Cleon. I think there is another Genus of Sza- Animals, 
which have Properties almoſt equally wonderful, and of 
ſo ſtrange a Nature and Form, that I know not what to call 
them—they ſeem to me to be a fort of Animated Plant— 
they grow upon the Surface of Rocks, Pebbles, Stones, 
&c. and ſo exceeding firmly, that they cannot be ſepa- 
rated without deſtroying them——they are of various 
Species and different Sizes—the ſmaller Sort have Bodies, 
with Parts like Leaves, and reſemble Flowers, when 
expanded—they are of different Colours and Hues, and 
one Species in particular, is called the Sea- Anemony, 
from its appearance like that Flawer,—Of the larger Sort, 
upon large Stones, there are ſome that reſemble yonng 
Aloes, with many thick tapering Arms, like — 
iſſuing from the Body all around—theſe Arms, when 
fully extended, fill a Circle fix or eight Inches Dia- 
meter, and more—they are beautifully coloured, and 
variegated with tinged Stripes, Spots, &c. fo as to ren- 
der them a delightful, as well as wonderful Spectacle, 
to thoſe who never ſaw them before—they abound in 
many Parts of the Britiſh Coaſt, particularly at Haft- 
ings, and Weymouth, where they are large and fingly 
decorated with Colours, 7 

Eupbroſ. And are you ſure, after all, Cleonicus, that 
theſe Creatures are real Animals. 

F. rg. 
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Cleon. This is evident from their actions and Volun- 
tary Motions of all the Parts of their Bodies they are 
very ready and dextrous at catching and devouring their 
Prey. once dropt a ſmall ] ve Crab (about an Inch 
wide) upon the Body of one of them, which immedi- 
ately threw all its Arms over it, and incloſed it entirely 
hen thus folded up, it looked like a flatted Artichale, 
and about the ftze—it continued thus for near a quarter 
of an Hour—then it unfolded it's Arms by degrees, and 
nothing was ſeen of the Crab. 

Euphraſr This is proof enough of its Animal Nature 
but pray, Cleonicus, is it not a-kin to the Polypust, of 
which I have heard ſo many incredible Things? 

Cleon. Very little; the Polypus is a ſmall Microſcopic 
Animal, and is at Liberty to move where it pleaſes 
on the lower (or Tail-Part,) of the Body they fix them- 
ſelves to the ſtems of Plants, Sticks, &c.—on the upper 
Part of the Mouth, it has various Arms, or rather FEE - 
LERS from it's Periphery.— This form of the Polype is 
evident to the Eye, applied to the Glaſs fixed over them 
on that Tumbler of Water, my Euphroſyne. 

Euphroſ. Good Lack, I ſee them with all the Diſtinct- 
neſs imaginable !—they are fixed on their "Tails, ſome to 
the Bottom, and others to the ſide of the Glaſs—l obſerve 
their Arms or Feelers proceed from the Rim of their Mouths, 
on the upper Part of their Bodies that they are 
of a clubbed form, ſlender at Bottom, and grow larger 
at the Top— that they are not ſmooth, but of an uneven 
rugged Surface that they turn and weild them about every 
way—alſo protract and draw them in and out. -I ob- 
ſerve their Bodies are conſiderably altered fince I have 
been viewing them ſome that were long and ſlender, 
are now ſhort and thick——]1 ſee they can alſo extend 
their Bodies, and incline them towards any part.—— 
The whole is wonderful to behold ? Wh '« 

Cleon. And yet you have not ſeen one hundreih Part 
of the Wonders this Creature will exhibit to your View 
in a continued ſeries of Obſervations which you may make 
upon. it at your Leiſure—you will fee it graſp long flender 
Worms, and devour them by degrees—you: will fee a 
Young. Polype grow out of the Side or Body of the old 

One, 
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one, with the Arms growing to an adult State, and then 
drop off, to fkift for itſelf. — You will ſee Two, Three, 
or more of thefe Young Polypes growing from the Body 
of the Old one at the ſame T'ime—ſome juſt pullulating, or 
budding out, and others full grown and falling off + 
Nay, from ſome of the larger young ones, you will ſee 
other young ones grow, even before the firſt young has 
fallen off;——So that in one Polype you will ſee three 
generations exiſting at once.-Such a method of gene- 
rating and propagating the Species, is ſo ſingular, and pe- 
culiar to this Animal, that the like is not to be found in 
all Nature beſides |—every Polypus being of itſelf and 
alone able to raiſe a moſt numerous Poſterity by a kind 
of ANIMAL VEGETATION—But what is the laſt of all 
Wonders, that which Lille and deſtroys all other Animals, 
produces and propagates this, and that is by cutting it to 
Pieces —ſtrange to ſay, yet not more ſtrange than true 
If a Polype be cut into two Pieces, croſs-wiſe or —_ 
wiſe, it matters not, each Piece in leſs than two Days 
becomes a compleat Polype, with Body and Arms as at 
firſt—— Theſe again cut into other Pieces, produce ſo 
many other Polypes ; and ſo on to Infinity—Add to this 
a very great oddity, if you turn the Polype; inſide out, 
it ſeems to feel no inconvenience, but lives and acts as 
before in its Natural ftate—In ſome Polypes the Arms 
or Feelers are ſo long as to fill a Circle of fix Inches 
Diameter—ſome of theſe — Phenomena I ſhal! 


aſſiſt my Euphroſyne in demonſtrating by actual Experi- 


ments at proper Seaſons. | 

Euphreſ. What ſignal Inſtances theſe of Almighty 
Power and Wiſdom—and I ſuppoſe, Cleonicus you intend 
to furniſh me with more, by this Pan of Water which I 
ſee nere. 1 

Cleon. Indeed I do, my Euphroſyne ; It is Water in 
which ſome leaves of à Vine, have been ſome time paſt 
macerating—about the Egdes of theſe Leaves are produ- 
ced; in infinite numbers, a Sort of ' Animalcule which 
is of a moſt” ſingular form and conſtruction, not to be 
found in any other the Body almoſt in form of à ſmall 
Hand- Bell, to which is fixed a fine tranſpatent Thread or 
Filament, which is of a very elaſtic Nature, as appears 
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by the Animal's having a Power of coiling it into a Spiral 

orm, and thereby ſhortening it; or uncoiling it at plea- 
ſure, when it wants to throw it ſelf out at a Diſtance— 
a number of theſe Threads are connected together in a 
Nedus gr Knot on the Sides of the Leaf all around —I 


have taken a piece of the Leaf, and placed it under the 


Microſcope, in the beſt point of View for your inſpec- 
tion. | 
Euphro/. Oh, I ſee them very finely diſplayed in the 
Water ——what a number of curious little Jamal Bells 
there are | ſome of the Threads appear perfectly ſtrait and 
pellucid—— ſome half uncoil'd——and behold, juſt as I 
ipoke, one ſnatched himſelf back to the leaf in a moment 
—another ſprings out as ſuddenly, as far as it can for its 
ftring—whenat their full length, I ſee them turn out 
nearly one half of the Body into a large Rim or Mouth 
many at full length, I obſerve, them move their Bodies 
this way and that, in a Sort of vibrating Motion, where 
I ſuppoſe they ſeek and find their Food in the Water 


J moreover ſee a ſmall part moving extremely quick 


within the Verge of the Mouth I ſuppoſe this muſt be 
the means of getting its Prey, by ſuch agitatation of 
the Water. | 

Cleon. No doubt of it, my Euphroſyne ; but we ſhall 
ſee more clearly yet the wonderful Proviſion made for 
another Species of Animalcules to procure their Sub- 
ſiſtance by a ſtrange motion of the Water about them 
12 placed ſome of theſe in the Microſcope for your 

iew. | 

Euphroſ. What ſtrange odd Sort of Creatures are here! 

me look like double- headed Monſters.— By and by they 

raw their Heads in, and ſeem to have none at all 
then they become round, and tumble about like a Foot- 
Ball then they thruſt out their Heads again, and extend 
_ Bodies to a great length.—A ſtrange kind of Proteus 
this! 

Clean. What you take for two Heads, if you look 
very attentively at them, you will obſerve are not 
ſuch, but quite different Things. 

Euphroſ. I ſee my miſtake very plainly they are 1ws 
round M heels, prodigiouſly ſwift, in a perpetugl * 
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They reſemble the Fly of a Fack, while the Meat is roaſt- 


ing. 

Clem. Here again, you make another Miſtake, my 
Euphroſyne, as — y elſe does in this Caſe the Parts 
you take for I heli conſiſt only of very fine Vanes, like 
thoſe of a Smete- Jact; theſe being placed in a circular 
Manner. and ſeverally moveable at the ſame time, occa- 
fon the Deception. —If you look above, the Water ap- 
pears in a Vertigtnous Motion, and brings down in a 
Vortex the Food for the Anima).— This is the Short 
Hiſtory of the celebrated Jheel-Animal, as it has been 
called, Vou will obſerve at times many other Animal- 
cules which live by making Vortices in the Water, b 
Faculties and Means altogether unknown and invillble 
to us, even by the beſt of Glaſſes. 

Euphreſ. Pray, Cleonicus, what have you got here, that 
looks like Grains of Wheat ? 

Cleon. They really were ſuch once, but were blighted 
in the Ear, then taken out and reſerved for one of the 
moſt ſtupendious and inſtructive Experiments the Morld of 
Connoiſſeurs have ever yet been bleſſed with. —Theſe Grains 

Wheat were given me” by a Gentleman about three 

ears ago, who faid it was about two Years before, that 
he plucked them from the b/;ghted withered Ear.— A Blight 
you know, conſiſts in nothing but Eggs depoſited on ve- 

etables—Some unknown, perhaps, inviſible Sort of 
Fig or Inſe& pierced theſe Grains of Wheat in the Ear, 
and therein depoſited a Quantity of Eggs, which when 


Hatched, has filled each Grain as full as it can hold of 
ſmall Animals of the Vermicule kind, —I take off a Piece of 


the Skin of one Grain, and ycu ſee ſomething White as 
Snow lie under it. 

Eupbroſ. I do, Cleonicus, it looks like the Kernel of a 
Walnut when the Shell is taken off, —But J ſee nothing 
like Animals in any Shape. Sure there can be no LIE 
in that dry White Lump. 4 

Chon. But ſurely there is, my Euphroſyne ; for you ſee 
T take a ſmall Piece of it on the Point of a Pin, and put it 
into a Concave with a little Water, and place it in the Sun 
under the Microſcope, and then if you view it, you will 
ſee Wonders. 

Vor, III. 3 Tu broſ. 
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Zuphroſ. I fee the ſmall Piece you put into the Water 
diſſolving by degrees—or, rather, reſolving itſelf into 
ſomething like ſmall ſhort Pieces of knotted Threads.— 
Theſe Enots gradually diſappear, and the Threads be- 
come ſtraiter and ſtraiter.— Believe me, Cleonicus, I ſee 
ſome of them begin to move to extend themſelves—to 
ſwell out in the middle. Life ſeems to animate the whole 
Maſs. —They are all actually become living Creatures 
in every reſpect like the little Eels you formerly ſhewed me 
in Vinegar. — They are now all alive and merry, playing 
every way in and about their Pond of Water. — What a 
wondrous Scene of Life-inſþiring Power is here | 0 

Cleon, You learn from this Experiment that Myriads 
of inviſible Inſects may lie concealed in their Nympha 
State for Years, and yet after that become living Crea- 
tures in Waters where they fall, making all that infinite 
Variety of Animalcules we fee abounding therein,—And 
at laſt, after all, thoſe Inſects are again generated from 
theſe Animalcules, though in 2 Manner altogether ſecret, 
and unknown to us. — One more Inſtance to elucidate 
this myſteriaus Generation of Animalcules in Water mult 
ſufficc.— The Mucilaginous Matter which you fee upon 
the Surface of the Leaves, and all about the Sides of the 
Pan you ſce here, is a ſudden adyentitious thing, and is 
certainly the Spaton of ſome inviſible Inſects, containing 
their Eggs, from whence proceed ſuch Myriads of Ani- 
malcules, as make thoſe greeniſh yellow Tufts that almoſt 
cover the Surface of the Water in the Pan,—I ſhall put 
fome into the Concave for you to View in the Micro- 


ſcope. 

Eupbroſ I ſee what you mean very plainly, Cleanicus.— 
From the Mucous Matter on the Edges of the Leaf, I ſee 
thouſands of fine {lender capillary Animalcules proceed. — 
I ſee they are all in Motion, thopgh exceeding ſlowly, this 
way and that, to the right and to the left. —I ſee they are 
tranſparent their Bodies of a perſect poliſh with ſmall 
Specks or Spots at equal Diſtances through the whole. 
Others detached from the Leaf. I obſerve progreſſive Mo- 
tion forwards, though ſo very ſlow, that I can but juſt 
perceive it. Some ſeem broke into Pieces, which Pieces, 
alſo, I obſerve move forward—and ſometimes backwards 


—but 
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but what I am amazed at is, that I can ſee no Way or 
Means by which they move. — There are no Parts be- 
longing to the Body, and the Figure and Direction of the 
Body ſuffer no alteration, —Pray what Length do theſe 
Animalcules grow to, Cleonicus ? 

Cleon. I have not yet been able to aſcertain that Point 
but you'l] obſerve they ſoon ſpread themſelves all over the 
Surface of the Water, and form a thick Tiſſue thereon.— 
Several of theſe I have taken of upon Plates of Glaſs, at 
times, which appear of a beautiful Azure Hue.—The Gra- 
cility, or ſmallneſs of theſe Animals in regard to their 
Length, I believe exceeds any thing we find in Nature 
beſides A Human Hair covers twelve of them; which 
ſhews, they are not more than about 44 Part of an Inch 
in Diameter,—But you will ſometimes ſee them extend 
themſelves at leaſt five or fix Inches in Length, which is 
— thouſand times their Width.,—I have many cu- 
rious Specimens on Glaſs, framed and gilt, to decorate 
the Muſeum of my Euphroſyne, who will then be able to 
ſhew what can no where elſe be ſeen, 


— 


——_— 


DIALOG U $$: 


SPECULATIONS on the amazing Coxxxcriox of 
Ixs ECTS and SHELL-Fisnz exemplified in the 
CRAB-LIKE INSECT, and the LoBSTER-REPTILE. 
Alſo ſome ReriecTions on the Death-Watch 


InszcT. 
N my Euphroſyne, that TI 
have endeavoured to entertain you more than once 

with the Contemplation of theſe egregious Specimens of 
Nature's peculiar Operation in thoſe Species of Beings 
which we may conſider rather as Compound, than Simple; 
rather as two Natures united in a Third, than as an indi- 
vidual Species; yet this moſt curious Subject is ſo far 
O 2 from 


Cleonicus. | 


— ̃ ·. — — — — — — — 


1969 THE YOUNG GEN TLEMAN 


from being exhauſted, that with my ZEuphreſyne's leave, 
J intend to employ one Hour more upon the ſame, eſpe- 
cially as two of the moſt extraordinary Inſtances of this 
Duplicate Nature in Animals yet remain, which, with 
their Novelty and exquiſite Conſtruction of Parts, cannot 
fail to afford the moſt ſenſible Delight to a Perfon of her 
delicate turn of Mind. 

Euphroſ. Without Compliments, Clzonzcus, I muſt con- 
feſs that the plaineſt and moſt firaple Plans of Nature have 
always appeared to me full of Perfection, and attractive of 
Admiration but when at times I have met with Inſtances 
of a Complication, or Union of different Species of Beings 
in One, it bas affected me beyond the Power of Words to 
expreſs ;-——— When I reflect on the united Nature and 
Forms of the Ouadrupede and the Injef in the Mile. 
Cricket—of the Quadrupede and Bird, in the Bat, and 
American Suirrel of the Duadrupede and Fiſh in the Beaver 
the Surinam Hel with two Feet. b with mathematical 
Figures, &c.— I ſay, when I reflect on theſe complicated 
and extraordinary Productions of Nature, they ſhew me 
the Finger of God fo evidently, that I am ſtruck with 
filent awe, and the moſt profound veneration for him— 
therefore, pray Cleonicus proceed, to repleniſh my Mind 
with as much of this ſingularly divine Knowledge as you 
poſſibly can. 

Clecu. The two Specimens of Creatures of this Com- 

und Form, are very ſmall indeed, which is un- 
doubtedly the Reaſon why they have never been diſcovered 
by the moſt inquiſitive Naturaliſts, till very lately; and 
then by mere Accident. — According to their Nature and 
Form, they go by the compound Names of the CRAR.“ 
LIKE-INSECT, and the LoBsTER-REPTILE. 

Eupbroſ. By this I underſtand the Animals you allude 
to, are a Connection of the Inſec and Reptile 1 with 
ſomething in the Shell-F;/þ Species of Crabs and Lab- 

flers. | ek 

Cleon. You meet the Idea very exactly, my Euphroſyne, 
— Dr, Hook E was the firſt who diſcovered one of them 
many Years ago, as it was creeping ſlowly over a Book 
he was reading, and placing it under his Microſcope, ob- 
ſerved it to conſiſt of a Body very much like 3 5 
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AND LADY's PHILOSOPHY, 191 
large Mite, armed with two large Claws, exactly in the 


Manner of thoſe of a Crab, growing out of the Head, where 


Horns, and Feelers are, in the common Sort of Inſects.— 
Of this novel and wonderful Creature he has given us a 
Cut and ſhort Deſcription in his Micrography, but both of 
them very imperfect. . > 
| Euphbroſ. And fo, I ſuppoſe, for the fame Reaſon, you 
call the other, a Lobſter-Reptile, for having the Lobfer's 
large Claws joined by ſome Reptile Body, or ſomething 
like it, Cleonicus. 
Cleon. Your Conjecture is not amiſs, my Euphroſyne's 
for though its Body be not in Form of a Mite, of pro- 
perly of any Inſect, yet its Motion is by Creeping or Cratul- 
ing, which denominates it a Reptile; and its two long 
jointed Claws proceeding from it's Head, a good deal like 
thoſe of a Lobſter; whence the Propriety of its Name. 
Euphroſ And pray, who firſt diſcovered this Lob/ter- 
Reptile, Cleonicus, and when? 2 
leon. Not more than a Year has elapſed, my Euphro- 
ine, ſince ſome labouring Men — a public Houſe, 
(happier than their Prince over their Pots of Porter) one 
of them ſpied this ſmall Animal crawling along upon the 
Table, and thought it of an unuſual Form—this occa- 
ſioned a nicer Inſpection; and they thought it appeared 
like a Louſe, with unuſual long Horns; this cauſed a 
variety of Opinions and ſo a Debate between them at 
length they appealed to an ingenious Gentleman, then in 
the Room to decide the Affair between them this he did 
to their mutual ſatis faction; and they rewarded him with 
the Inſect for his good Office. They fat and philoſophiſed 
about the 8 Phænomenon, in their Way — while he 
bore away the Prize to make new Diſcoveries in it by the 
Microſcopes | 
Euphroſ. From this Narration I obſerve the firſt Diſ- 
covery of each of theſe ſingular Animalcules was owing 
merely to Chance, as moſt Things are indeed, Cleonicus.— 
Cleon. I queſtion if my Eup . does not fall into a 
vulgar Error, in ſuppoſing many Things happen by ab- 
ſolute Chance or Accident, when poſſibly the Caſe may 
be far otherwiſe Providence is undoubtedly concerned in 
the general Adminiſtration of ſublunary Affairs; but 
03 Mankind 
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Mankind have no Concern in the Privy Council of Heaven 
they fee and know nothing of its Springs and Move- 
ments; nor of its Diſpenſations relative to the Subjects 
of Arts, Sciences, and Manufactures, which are well 
known to be gradual and progreſſive, imparted to Man- 


kind by divine Direction, tho' by unſuſpected Means of- 


tentimes, and are therefore thought caſual- thus in the 
preſent Caſe, a poor Mechanic was the firſt Diſcoverer 
of, perhaps, one of the greateſt Curioſities in the World ; 
and the moſt irrefragable Argument of Omnipotent Power 
and infinite Wiſdom, that ever Theology could boaſt. 

Euphroſ. Though Cleonicus be not a Clergyman, yet I 
perceive he can comment upon a Subject pretty notably, 
when he is minded ſo to do. But to the Point; pleaſe to 
oblige me with a ſhort Account of each of theſe new diſ- 
coverd Objects. 

leon. I ſhall do more than that, my Fupbroſyne, I ſhall 

ive you a Sight of them ſeverally—one of which is alive, 

the other dead. —It fortunately happened this Morning that 
I called on a Gentleman, who is much of a Virtuoſo, and 
he told me with great complacency, that he could pleaſure 
me with a View of Dr. Hook e's Crab-l:he Inſet, which he 
happened to have by him alive viewed it with Admira- 
tion, and in much greater Perfection than the Doctor him- 
ſelf ever ſaw it l ſatisfied my own Curioſity, and then 
begged the Favor of taking it home for an Hour or two, 
to gratify your's, —He very politely deficed I would 


For when a Lady's in the Caſe, 
You know all other Things give place. 


_'Enphroſ. I think you took great Liberty with your 
Friend for my Sake—but as you-have got it, pray let me 
ſee it immediately, —— 

Cleon. Have Patience, my Euphroſyne—it requires ſome 
delicacy to place it nicely to your View—there, now look 
at it as long 2s you pleaſe, and tell me what you ſee ? 

Eupbreſ. See] why 1 ſee what Dr. Hooke properly 
calls it—a Crab- lite Inſect, ſure enough: The Body is 
ſhaped ſomething like that of a Mite, with a Head, 


Breaſt, and Belly all united, and tapering to a Point at 


the 
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the Snout—in the Head I obſerve two Black Eyes—but 
what moſt of all ſtrikes me, are the two large Claws grow- 
ing from either Side, like thoſe of a Crab preciſely—they 
conſiſt each of four Joints with as many Articulations 
at the End of the Claws are two lon Bane which the 
Animalcule can open and ſhut at Pleaſure, I ſee.— 
Theſe Claws are almoſt as long as the Body of the 
Creature — — the Head is covered with one Scaly Shell 
the . Breaſt or Thorax, with two ſmooth circular 


Shells, or Rings—and the Belly with eight ſuch Rings, 


with little Knobs and Protuberances—but I fee nothin 


like Wings upon it—and, laſtly, I ſee four Legs of a Side; 
and thus I think I have ſurveyed the whole of this great 


Singularity, Clzonicus, 
leon. Nearly ſo, my Eupbreſyne; you have only om- 
mitted to take Notice of the two Forceps, one on each 
Side the Mouth, into which they convey the Food which 
they receive from the Claws but the great Curioſity of 
this Animal, not only my Euphroſyne, but even the Doc- 
tor's piercing Eye, paſſed by unnoticed, 
Euphroſ. For goodneſs Sake, what can that be, 
Cleonicus ? | | | 
Cleon. Take one more View of it, Siſter; and let it be 
as critical as you can. | 5 
Eupbroſ. 1 will but for my Life I can ſee nothing 


more than I did before — I ſee the Body, the Rings, the 


Legs, the Claws, the Pincers, and even the Hairs upon 
them—and what is there more that you can fee, and I 
can't, Cleonicus? . | 


Cleon. Nothing, my Euphroſyne——for: take one more 


philoſophic View, and you'll be within a Hair's Breadth 
of diſcovering what I mean. 1 
Euphroſ. Well, now for the utmoſt Fort of Sight—T 
ſuſpect from what you ſay, that this great Myſtery muft 
lie in the Hair—I ſhall reconnoitre them very minutely.— 
Oh! I begin to deſcry the Thing—I ſee a Motion in the 
Hairs, Cleonicus, is not that, after all, what you mean? 


Cleon. It is indeed, my Euphroſyne—this is entirely a 


new Phenomenon, —Pray look attentively at them once 
more—and tell me how they move, — 


Euphreſ. I will, Cleonicus—they move in a moſt ſingu- 
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lar and amazing Manner, It is a voluntary and indepen- 
dent Motion—ſome bending this Way, ſome that, and 
ſome another, according to the Will of the Creature— 
in ſhort, the Motion of each Hair is in every Direction 
I don't know that I ever ſaw the like Motion of the Hairs 
— any other Animal, not even the Claws of the Crab 
itſelf. 

Cleon. I believe the Proprietor of this Inſect was the 
firſt of all Mankind that was favoured with this Diſcovery 
how wonderful muſt be the fine Syſtem of Muſcles, 
that give the Hairs ſuch univerſal Motion and DireQion | 
How curious is the Articulation of each Hair which moves, 
as it were, by Ball and Socket |—How exquiſite muſt be 
their Senſe of Feeling For undoubtedly the Uſe of theſe 
Hairs is the ſame as the Antennæ or Feelers in common In- 
ſects by theſe they find out the Particles of Duſt, &c, 
that are proper for their Food—the Particles they take in 
the Pincers, convey them to the Forceps, and from thence 
to the Mouth as I ſajd before. | 

Euphroſ. Well, I think I have been highly entertained 
indeed—pray make my grateful Compliments to the Gen- 
tleman, and let him know how much I felicitate him on 
his new Diſcovery of muſcular Motion in even Hairs 
of the minuteſt Creatures; and how much he has obliged 
me by the Sight of it—a Happineſs which the Empre/s of 
all the Ruſſia's, | imagine, has not enjoyed, and which So- 
4 lomon himſelf never dream't of !-—but as I have ſeen all 
f I can ſee of this, you will now pleaſe to oblige me with 
a” Sight of the Lobſler-lite Reptile, you mentioned, 
Cleonicus. | | 

* Cleon. That I ſhall do, my Euphroſyng, having bor- 
rowed it for the ſame Purpoſe, of the Gentleman who had it 
at the. Public Houſe, and who expreſſed great Pleaſure in 
having it in his Power to delight your Curioſity therewith 
Alt is, dead, indeed; but itill, all but the Motion may be 
ſeen the Form of the Creature is the Novelty and Pecu- 
liarity of it It has no Compeer in Nature that we know 
of—ecven that Crab-Tnſe that you ſpeculated but now, 
has no more Reſemblance to it, than a Crab has to a Lygb- 

Aer. I have placed it under the Glaſs, in a fine Point of 
View, look at it, —— : 
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Euphroſ. 1 ſee the whole of it perfectly I notice the 
Body and the Claws—they are much different from what 
I faw in the former. — The Body of this is long, and it's 
Sides parallel, not rounding to a Point, as in that—lt has 
twelve or thirteen Rings about the Body; and the other 
had but eight the Therax is alſo ſamewhat different 
and the Head very much ſo for here I ſee nothing like 
Eyes—only two circular convex Pieces on the fore Part, 
which I know not what to make of—but for the Horns or 
Claws, though equally jointed and articulated, they are 
ſtill widely different in Form and Parts from the others 
the Pincers are not exactly like the 1 rather a 

reater Quantity of Hairs than they, and, I ſuppoſe, 
Sn live they ſolid to the ſame Purpoſe, on A 
Clien. I think you have very minutely and accurately 


ſurveyed it, my Euphroſyne—but in Order to ſhew the Eyes, 


it muſt be turned upon the Back, and then you'll fee them 
plain enough—each Eye exactly under the circular Ca- 
nopy you mentioned but ngw—there, now it is turned, 
look at it,—— | NY 

Euphreſ. Oh, I ſee the Eyes very plainly, and all their 
Checquer-Work— imagine thofe large Umbryella's have 
their Uſe, if we knew eit l ſee now alſo the nice Inſertion 
of the Claws in the Head, and of the four Legs on each 
Side into the Breaſt—upon the whole, I think this the moſt 
marvellous Creature of the two—though both of them 
great Curioſities indeed. mY | 

Cleon. So great, my Fuphroſyne, that, were I a Perſon of 
Fortune, I ſhould difdain to think one hundred Guineas 
an Equivalent for one of them, eſpecially the latter, which 
I eſteem the more curious of the two—but Æsor's Dung- 
hill-Cock occurs to my Mind, who, when he had ſcratched 
up a Diamond, ſays, what is this Precious Stane to me? I 
had rather I had found a Barly Corn. 

2 How few are the Fortunate, in reſpect either 
of Wealth or Wiſdom | But there is one Animal, 
cule of this almoſt invifible Tribe, that has made itſelf 
very famous by a particular Noiſe that it makes, which re- 
ſembles in ſome meaſure the Beating of a Watch, and of 
which the common People have a Sort of dreadful _ 
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and call it a Death-Watch; pray, Cleonicus, tell me what 
it is, and what is the Meaning of ſuch an unuſual Note? 

Cleon. I ſhould have deſcribed this to you in another 
Place, but forgot it, ——This celebrated Inſect is much 
oftener heard than ſeen—this Inſect is nearly the Size of a 
common Louſe—of an Oblong flattiſh Figure—of a pale 
browniſh White Colour—runs very nimbly, like a com- 
mon Book-Louſe—is frequently among old Wood, Fur- 
niture, in the Chinces of Wainſcot, &c.—it feeds on the 
Duſt of powdered Bread, Fruits, &c. but not of Earth, 
as is manifeſt from their Care and Curioſity in hunting 
after it. 

Euphroſ. But, Cleonicus, what do you ſay about that 
diſmal folemn Note of his, which People think preſages 
Death to ſome of the Family ? 

Cleon. Say, my Euphroſyne—why ] ſay it is one of the 
many I 20m made Uſe of to deceive, delude, and inti- 
midate the Credulous filly Populace — ſo far are the Notes 
from being diſmal Preſages of Death, that they are, like thoſe 
of the Cuckoo, juſt the contrary, Notes of Lovx, and Pre- 
ſages of Hymeneal Intercourſes—by theſe the Males and 
Females woo and court each other, at proper Seaſons 
for Love is a mutual and univerſal Paſſion, as Mrs. RowWE 
has moſt elegantly expreſſed it in the following Lines. 


Spirit of Nature, it's informing Soul! 

Thou doſt the Powers of Heaven and Earth controul ;, 
All the Degrees of Life and Senſe that riſe, 

In Fields, or Floods, or through the 2 Skies, 
All feel the Force of thy inſpiring Flame, 


And joy and triumph in thy mighty Name. 
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| Cleonicus. | 
ESCEND we now, my Euphroſyne, from the higher 
Scenes of Animal Life, to Objects of a much in- 
ferior Order, which though they are ſaid to live, yet this 
Life is only of a Vegetative Natura, and, properly, ne 
Life at all. | | 
Euphroſ. My dear Cleonicus will point out to me, in 
very few Words, the Difference between Animal and Ve- 
getative * ä 
Cleon. The Life of Animals conſiſts in three Things, 
Mina, Senſation, and Growth, as we have ſeen; but the 
Life of a Vegetable conſiſts in Growth only; though Cuſ- 
tom has made it uſual to call this Pawer of Growing, Lif 
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Li and even, the Soul of a Plant. —Every Plant is ori- 
5 * an Organized Body in Miniature, that is, it con- 
its of various determinate Parts, which have this vege- 
tative Power by Nature, of unfolding themſelves, from 
a certain fixed Point or Baſis, downwards into the Earth, 
and upw:rds into the Ar. By this divine Power, the De- 
ſcending Part is gradually unravelled, protruded, extended, 
and carried forwards in numberleſs Branches and Rami- 
ficat ons, through the circumjacent Parts of the reſiſting 
Earth, Stones, Rocks, &c. to the moſt Filamentary 
State and this Aſſemblage of Parts is called the Roor 
of the Plant, —But the aſcending Part conſiſts of much 
greater Varicty, and is, in ſhort, the whole Subſtance of 
the Plant in Miniature — By this vegetative Power in the 
Earth, all the ſeveral Parts in the Plantule evolve and un- 
fold themſelves by imperceptible Degrees, till at length 
they are ſeparated one from another, and begin to open 
the Earth, and appear above Ground, in the ptoper and 
ſpecific Forms of the Parts, which we call Leaves, Blades, 
Stalts, Stems, Branches, Flowers, Seeds, &c. compoſing the 
adult Plant, 
Euphroſ. I collect from what you ſay, and from what 
J fee every Day in the Garden, that this Plantule is ori- 
inally contained in that Part called the Sed; becauſe it 
is neceſſary to depoſit in the Earth the Seeds of every Kind 
of Plant you wouid raiſe there. = 
Cleon. In this you are perfectly right, my Euphroſyne.—- 
Every Seed contains in itſelf the whole Plant in M. inia- 
ture which produced it.— This Plantule is placed by the 
Author of Nature in the Side of each Seed; and as each 
confifls of two Parts, called Lobes, it is included between, 
and connected with both, on the Side where they join.— 
The whole Affair of Vegetation is exquiſitely epitomized 
by the late Dr. Broome in the following Lines, — 


Thus in the Kernel's intricate Diſguiſe, 

In Miniature a little Orchard lies ; 

The fib raus Labyrinths by juft Degrees 

Stretch their ſwoln Cells, replete with future Trees; 

By Time evol'd, the ſpreading Branches riſe, 

Veld their rich Fruits, and ſhoot into the Sies. 
Eupbroſ. 


- 
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Euphroſ. Very pretty indeed.—But = are as poſitive 
and particular in the Account of this Plantule in the Seed, 
as if you had really ſeen it there, Gleonicus, — 
Clion. deen it there, yes, that I have many a time; and 
ſo may Euphr:ſyne too, whenever ſhe p'eaſcs ; 
Euphroſ. Such a Sight would of all things delight me; 
and therefore | beg Cleonicus would oblige me wich it. 
Clean. I am prepared to anſwer — Requeſt, my Eu- 
phroſyne, by having ſteeped ſome large Wind/or Beans in 
Water, for that very Purpoſe. One of the largeſt of theſe 
ou ſee | {trip of its Shuck or Coat, and then the two 
— of the Bean appear turgid and ready to ſeparate. 
I now open them, and at the Juncture by the Side, pray 
what do you ſee, my Eupbroſyne® 
2 'Tis fo ſmall I muſt view it with my Ex- 
ns. Dear me, I ſee the infant Plant you (| 
of. —I ſee a Leaf or two, very dittinaly—the very Ribs 
and Traits in the Leaves—1 2 the pointed Tops of ſe- 
yeral Leaves nay, I ſee the very Stalk of the Bean at 
bottom, or ſomething very much like it. — ; 
Cleon. And though you ſee the Germ, or Embryo-Bean 
ſo ſatisfactorily in this Caſe, my Euphroſyne, yet there is 
another Subject that will exhibit to your View a more 
compleat and convincing Inſtance of the Exiſtence of the 
future Plant in its Miniature State in the Seed: — There 
it is, view with your Lens the great Beauty. | 
Euphroſ. A great Beauty, indeed, Cleanicus, —why it is 
2 perfect little Free—the Leaves are numerous and di- 
ſtinct, lie over each other, and rife one above another 
not only fo, but there is a neat well proportioned Body 
to the Tree—in ſhort, it is in itfelf the very Picture of 
2 compleat Plant, —Pcay what do you call this Seed, 
Cleanicus f | 
Clean. The Nux Vomica; it is produced by an Indian 
Shrub called the Aloreſcent Night- ſbade, and is a moſt 
violent Poiſon; therefore take Heed how you bite or 
taſte it. With theſe Precautions I ſhall leave it with you, 
for an excellent Object in your Oh Solar Micro- 
1 Euphrof. I thank you, Cleonicus, ſor ſo valuable an Object, 
] ſhall preſerve it very catefully. ut pray let me alk you, 
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if this Infant Plant does not receive Support and nou- 
riſhment from theſe two Lobes including it, when firſt 
put into the Earth ? 

Cleon. It does, my Euphroſyne; and there are particu- 
cular Veſſels appropriated to that Uſe, as are diſcovered 
by anatomizing the Lobes.—It is a Caſe nearly ſimilar 
to the young Embrys-Fowl, who lives upon the Contents 
of the E g till it is able to break the Shell, and ſhift for 
itſelf. —So the Embryo Plant is ſuſtained by Nutrition 
from the Lobes of the Seed, till it is able to ftrike its 
Roots downwards into the Earth, and draw its Nouriſh» 
ment from thence, 

Euphroſ. What you ſay ſeems confirmed by what I have 
often obſerved of theſe Seed-Lobes myſelf, and that is, 
that in many Plants, particularly Xidney-Beans, they riſe 
out of the Earth with the young Plant itſelf ; but always 
appear thin, ſhrunk, and in a fort of exhauſted State, as 
if all its natural Subſtance had been ſpent on the incloſed 
Plantule. 

Clem, Your Obſervation is exceedingly juſt and per- 
tinent, my Euphroſyne.—And now we are to contemplate 
on the Means which Nature has ordained for the Vegeta- 
ion or Growth of this young riſing Plant through all its 
Stages to Maturity,—I have heretofore obſerved to you 
that a Plant, though inſenſible, is yet an Organized Body; 
and conſiſts of a Sy/tem of proper Veſſels for circulating 
Fluids of different Kinds, through its whole Subſtances 

Euphroſ. 1 well remember the Experiment by which 
you ſhewed this grand Point to be fact; and that was by 
ſhewing on the Air-Pump, that a Piece of Wood was 
perfectly pervious to Air, Mercury, &c. which | ſaw 
paſſed with the utmoſt Freedom through it lengthwiſe. — 
This, Cleonicus, proves the juſtneſs of the Definition you 
have given me of a Vegetable Body. 

Cleon. The Divine Ok oN of the Circulation of 
Fluids through the Body of the Plant is every way as in- 
comprehenſible to us, as that in the Body of Animals 
but the Mechanical Principle, or Means employed for 
that Purpoſe, is obvious to us, and that is, By the Natural 
Power of Aitraction between the Particles of Matter in 
Bodies. — But then it muſt be alſo conſidered, that this 
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attracting Force does not affect all the Particles of Mat- 
ter equally; becauſe, if it did, there could be zo Motion; 
ſince a Particle urged every way equally, can move no 
Way, but muſt neceſſarily remain at 1. Theſe are 
Axioms evident to common Senſe, and want no other Proof. 
—W hen, therefore we ſee the Particles of Matter move, 
we muſt conclude they are affected by Forces greater on 
one Part than on the-other, which is the Cauſe of that 
Motion. | 

Euphroſ. On my Word, Cleonicus, you have repreſented 
this Motion ſo clearly, that I am very certain I fee a po- 
ſitive Demonſtration of it every Morning in my Tea-Diſh— 
for no ſooner do I put in the Piece of Sugar, than the 
Fluid at the Bottom of the Cup runs immediately up into 
it, and wets it quite to the Top, and then diſſove it. 

Cleon. You could not have mentioned any thing more 
Apropos, my Euphroſyne.—The Particles of Fluids being 
ſo free to move, ſhew they have Figures nearly ſphe- 
rical or round ; and that their attractive Powers on 
each other are leſs than thoſe of any Bodies upon them.— 
And thus the Sugar, the Spunge, the Filtre, &c. applied 
to them, attract and draw them up into their Subſtance, 
But what is moſt to our Purpoſe is a ſet of Capillary Tubes, 
which 1 have provided to give you a proper Illuſtration on 
this Head. —T hey have unequal Bores, you ſee ; and. 
when I place them in a Jar of Water, they all attract the 
Water above the common Level ; but it riſes higheſt in 
the Tube of the ſmalleſt Bore. 

Euphreſ. I ſee it does; and I ſuppoſe Cleonicus will in- 
fer from thence, that if the Bores were to decreaſe, the 
Height to which they would raiſe the Fluid, would in- 
creaſe, till at length this Height might exceed any one 
propoſed. | 

Cleon, You have ſpoke all my Mind at once, my Eu- 
phroſyue.—N ow then, ſuppoſing a Plant to conſiſt of an 
Aſſemblage of an indefinite Number of ſuch Capillary 
Tubes or Veſſels, where will be the Difficulty of con- 
ceiving that they might together raiſe a Fluid to a Height 
greater than that of any Tree whatever, and conſequently, 
thoſe Capillary Veſſels in the Roots may by their united 
attracting Power on the moiſt and fluid Particles 7 the 
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Earth, draw and collect a ſufficient Quantity thereof to 
riſe and circulate from thence through the Trunk, and all 
the upper Parts of the Plant. | 

Euphroſ. This ſeems to be a very Natural Idea of Ve- 

eration; ſo far at leaſt, as fine attracting Tubes and 
Veſiels are concerned. Tis evident to Senſe, that fuch 
Attraction exiſts in Capillaries of Glaſs, and it is highly 
conſiſtent with Reaſon and Analogy to believe the ſame 
thing in fimilar Parts of Vegetables. 5 

Cleon. But ſound genuine Philoſophy admits of no De- 
pendance on Believing, but on experimental Proofs and 
Facis alone. By theſe my Euphroſyne muſt be convinced 
of the Truth of the afore- mentioned Point, —For this 
Purpofe, fee here two Capillary SiPHONs, one in Glafs, 
the other a Vegetabls one; both of equal Length and Big- 
neſ-.—F hey will each of them be immerſed with their 
tnorter Legs into this Wine-Glaſs half filled with Water 
they are at prefent full of Air, but, as ſoon as immer- 
#9, the Atttacting Power of the Siphon, will act upon the 
Water, draw it up into the "Tube, carry it over the curved 
Part, deſcending from thence through the longer Leg, it 
drops into the Plate below. — But this Motion of the 
Fiard through the Tube is ſo rapid, that unleſs your 
Fye be fixed on the Glaſs Siphon the moment I immerſe 
it, you will not perceive it. There, now look,— 

E ore Oh, I ſee the whole Operation very perfectly, 
how ſudden the Rite and Deſcent ! how equable the Di- 
ſtillation in Drops! how wonderfully expreſſive of the 
Power of Attraction in the Glaſs-Capillary / 

Cleon. In the next Place you are to ſee the fame Effect 
produced by the Vegetable Siphon.—Y ou obſerve I no ſooner 
immerſe it, but it begins and continues to drop, as the 
other does—the Glaſs Siphon performs this Work by the 


Attraction of one ſmall Pipe or Tube only, the Vegetable 


Siphon works by means of thouſands bound up together,— 
Of whatever Subſtance the Siphon is made, the Effect 
will ſtill be the fame, for all Filtres, draw off Water in 

the fame Manner, and from the ſame Cauſe.— 
Eupbroſ. 1 don't ſee how tis poſſible to have à greater 
or more direct Proof, that the Fluid Parts f the Earth ate 
drawn up into the Bodies of Plants, by an Attractius 
1 with 
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with which they are naturally endowed, I have but one 
Difficulty more I (think) to get over, Cleonicus, and that 
is, how this Fluid in the Earth gets into the Extremities 
of the Roots, and what becomes of it after it is taiſed up 
.into the Body and Branches of the Plant ? 

Cleon. As to the Manner in which the Particles of 
Moitture in the Earth get into the Roots, it is by infinite 
Numbers of Pores, tco ſmall to be ſubje& to our obtuſe 
Senſes, And as to what becomes of it afterward, we 


ſhall ſee more particularly in purſuing our Enquiries of. 
this kind, at our next Converſation. 


— —— 1 
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DIALOGUE I. 


Of the Vr oRrATION and CIRCULATION of the 
Sap in Plants; and the ORGANIZATION, and 
VESSELS, of which they conſiſt ; illuſtrated by 
Microſcopic EXPERIMENTS. 


r 


1 


Cleoenicus. 

HE laſt time I had the Pleaſure of expounding ex- 

perimentally the Operations of Nature in regard to 
the Principles of the Vegetable Oeconamy, I ſatisfied my 
Euphreſyne, that it chiefly conſiſted in raiſing Fluid Par- 
ticles from the Earth into the Bodies of Plants for their 
Vegetation or Growth. — Theſe Nutricious Juices, we 
call the SAP of the PLANT. 

Euphreſ. T apprehend by your Manner of Speaking, 
that the Solid Parts of the Earth, or what we — 
call the EAR TR, has but little to do in the Compoſition 
of the Sap, but how far may it be concerned therein, Cleo- 
nicu?? 

Cl-on. This is a Queſtion hard to reſolve my Euphroſyne z 
ſuch Parts of the Earth as are reſolvable into a Fluid, ma 
be abſorbed by the Root, as all Kinds of Salts, for I 
ſtance. —But for real Parts of Earth, which are but ſmall 
tranſparent Pebbles, there is no Proof that I know of, or | 

Vor. III. P think | 
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think concluſive, for their entering into the Pores, or 
making any Part of the Sudſtance of the Sap. | 

Euphreſ. Indeed I obſerve as much from common Ex- 
nerience.— For all my Plants and Flowers in Pots, grow 
from ſmall to great, and from Year to Year, by the Ad- 
dition of Water only in a due Degree. — The Earth ſeeming 
only a Sort of Baſis or Foundation ſor the Support of the 
Plant, and a Medium for receiving and communicating 
all kinds of Alimentary Fuices thereto. 

Clean, Your Obſervation is very juſt, my Euphroſyne ; 
the Body of the Earth is the Medium by which all man- 
ner of Subſtances that can be liquified, and are derivable 
from Earth, Water, or Air, are communicated to Plants 
for their Vegetation, according to their different Species. 
Thus the 8ap- of Plants may be conſidered as a moſt Be- 
terogenous Subſtance, conſiſting of Water, Oil, Salts, Sul- 
phur, Rofins, Gum:, and Juices of a thouſand different 
kinds, which give them all the various Odours, Sapours, 
and Powers to aſfect us in an infinity of Ways—by which 
fome are Foop for Animals in general—ſome for the 
Human Species only—and moſt of them Medicines for all 
Diſorders and Complaints.——In fhort, Vegetables, and: 
their Virgin Mould, conſtitute an univerſal Covering to- 
the rocky Globe, and bedeck it with all the variegated 
Faruure, we ſee every where around us. | 

Hupbroſ. Pray Cleonicus does the Sap continue riſing 
in Vegetables all the Year long? | 
- Clem. If the Plant be of that Sort called Hunual, or 
which dice in the Courſe of the Year, as moſt Herbs 
and Flower Plants do, then the Sap is eonſidered as riſing 
in them only from the Time they begin to vegetate, or 
put up their Heads above Ground, to the Time of their 
adult or mature State, and ſome little time after, till the 
Flawers are blown, and the Fruit ripened ; when the 
Plant decays and dies; and ſhews the Circulation of the 
Sap at an End, —lf the Plants be of the Biennial kind, or 
ſuch as continue alive two Years; then they vegetate 
or riſe to their full Growth the firſt Year; and in the 
ſecond, they bloom, and bring forth their Fruits and 
Seeds ; and die away by Degrees. —— But thoſe Plants 
properly "called ShKuss and "Pagts live many Years, 
Min,, 1 | all © and 
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and the Vogetable Oeconemy in them is very different from 
what we obſerve in Annual Plants, | 

Euphroſ. J obſerve, Cleonicus, a real difference in the 
Structure of the Stalk of an Annual Plant, and the Stem 
or Body of a Free. — One is generally a mere Caſe, 
either ho/l22y, or filled with a Pith ;—whereas that of a 
Shrub or Tree, is woody and hard, and has little, and ſome 
no Pith at all, 

Clean, The Stalks of Annual Plants conſiſt of only one 
Calc or Shell of Air and Sap Veſſels, which is fifficlext 
for the Life of ene Year ; theſe Veſſels are moſt firmly con- 
nected and compacted together, and incloſed by a com- 
mon Rind or Skin with a Tunicle over that, fo that the 
whole together gives Firmneſs and Stability to the Plant, 
which can thereby ſtand its Ground againſt all the vio- 
lence of Weather. | 

Euphroſ. Pray Cleanicus, what is the Uſe of the Pith in 
Plants ? 

Cleon. Indeed, Siſter, you have aſked a Queſtion that 
T cannot anſwer. An Uſe there may be, but what I 
never could find—for I have deprived Young Shcots of 
Elder of their large Piths, and they appeared to vegetate 
equally well without them. — This I know, that the ex- 
ture of Pith is exceeding curious; and Tranſuerſe Sections 
of Pithy Annuals make ſome of the moſt delightful Ob- 
jects for the Microſcope, as you will ſoon be convinced 
of, by a ſelect Number placed in theſe Sliders ready for 
your View when at leiſure, 

Enuphrof. Pray what Micraſcapic Views do the Sections 
of the Roots of Plants afford? 

Cleon. Very few that are fine - amongſt theſe the fineſt 
of all that I have met with, is the Section of the Root of 
Fern. —In this there is ſeen the moſt beautiful Diſpoſi- 
tion of Air and Sap-Veſſels the Eye can behold. - And 
fuch a ſingular Tinge of a nobler Yellow than Gold itſelf 
can boaft of. —Plenty of theſe alſo you will find in the 
Sliders adapted to your Opake Solar Mie cep. | 

Eiuphreſ. I ſhall attend to them, at iy firft leiſure very 
minutely,—You was ſaying, Cleonicus, that the Vege- 
tation of Tyees differs from that of Annual Plants very 
conſiderably ; pleaſe to inform me in what Reſpets. © 
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Clean, T will, my Euphroſyne; Firſt, in regard to the 

Stem or Trunk, —Secondly, in reſpect to the Covering or 
Bark—and Thirdly, in reſpect to the Period of Time it 
continucs, which is a Number of Years, more or leſs.— 
As to the Stem, it vegetates in two Reſpects, growing to 
a certain H.ight and Bign the firſt Year, and divides 
on the Top into T wigs, and Leaves.—The ſecond Year 
it vegetates in Height and Bulk again, with more ſmall 
Limbs and Leaves than before.—And after this Manner, 
the Tree annually becomes Jarge in Bulk, and tall as the 
CEDAR in Lebanon, —But the Limit or Period of en- 
creaſing in Height is much leſs than that of encreaſing in 
Bulk, which latter is ſcarcely known to Mortals.—For 
it continues Years, if not Ages, after the inner Part of 
the Tree is waſted and rotted away, as we often ſee in 
the old enormous Shells of Oak, Elm, Cheſnut, and other 
Trees. 

Eupbroſ. Pray, Cleonicus, to what Degree of Magnitude 
have Trees been known to arrive ? 

Cleon. To a Degree almoſt incredible, my Euphroſyne; 
upon the Side of Mount Etna, there remains the lower 
Part of the Trunk of a Cleſnut Tree, which meaſures 
two hundred Feet in Circumference, and of Courſe is 
upwards of ſixty Feet in Diameter; it is undoubtedly the 
largeſt in the known World, and no Man living remem- 
bers it much otherwiſe than at preſent it appears, — This 
hollow Shell of a TI ree is looked upon almoſt as great a 
Curioſity as the Volcano itſelf 

Euphroſ. An amazing Bulk, indeed !—Your ſecond 
Obſervation was in regard to the B of Trecs, pray 
what is particular in the Vegetation of that Part ? 

Cleon. Something very extracrdinary indeed; my Eu- 
pbroſyne will wonder, perhaps, to hear it ſaid, that the 
Bark if a Tree, in its firſt year's Growth, contains in Mi- 
niature the wha'e future Bulk of the Trunk or Body of the 
Tree, —Yet this is not more ſtrange, nor leſs true, 
than that the whole Tree itſelf was once contained in a 
ſmall Seed. 

Euphreſ. This latter Myftery you elucidated by Ex- 
periment; and can you bring the other to the ſame Teſt, 
Cleanicus f 


Cleon. 
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Cleon. ] doubt not but I can, to your Satisfaction my 
Euphroſyne,— Vou will know then, that the Bark of every 
Tree conſiſts of two Parts, the Internal and the External, — 
This you evidently ſee in cutting tranſverſely this thick 
Piece of the Bark of Dutch Elm, 

Euphrof, I do; I obſerve the Internal Part has a very 
different Appearance from the External, which feems to 
have nothing at all regular in its Texture, while the In- 
ternal Part is exquiſitely fo, 

Cleon. This Interior Part is the very Eſſence of the 

Tree, and contains the Rudiments of all its future Sub- 
ſtance, as I (hall now demonſtrate by Experiments. 
Another Slip of the fame Bark of Eln, has been prepared 
by Maceration, and by that Means it becomes ſeparab'e 
into a Nane of very thin Laminæ, like Pieces of Rib- 
bon or Tape of the ſame width this I have brought 
with me for your Ocular Conviction. my Euphraſyne, that 
the inner Part of the Bark, conſiſts of an indefinite Num- 
ber of fine thin concentric Cylindric Shells or Caſes of a lig- 
nous or woody Subſtance, and which are eaſily ſeparable 
by Art, and much more fo by Nature, : 
Euphroſ. I ſee by the prepared Specimen all that Cle- 
onicus intends,——] tell eighteen or twenty of theſe 
Laminæ as you call them, in this Piece of Bark, and there 
ſeem to be more yet not ſeparated - But pray what do 
you infer from hence, Cleonicus ? 

Clem, | infer thi-— That every Year of the Tree's 
Growth, the inmoſt of theſe thin Shells is ſeparated, by 
a refluent Sap, from the reſt; and by ſl»w Degrees ve- 
getates into a Cylindric Cafe of Wood, which at laft ad- 
| heres very ſtrongly to the Body of the Tree, and thus en- 
creaſes its Bulk for that Year, | 

Eipbroſ. This ſeems a very plaufible Inference 
but is this alſo capable of Proof by a direct Experi- 
ment ? - | | 

Clean. Nothing eaſier. Eubbroſyne. 


It is only to be 
underſtood, that the Sap riſes all the Year long through 
the Body of the Tree, and returns at one Seaſon very 
copiouſly between the Body and the Bark, which is the 
Beginning of Spring,—To ſhew this refluent Sap to the 
Eye, I ſhall go with you into the Garden, and cut out a 
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broad Slip of Bark from a Fir Tree. — I no ſooner do 
this, than you ſee the returning Sap deſcend in Drops from 
the nter Part of the Inciſion, but none appears on the 
lower Part. | 

Euphreſ. An Experiment this beyond the Power of 
Contradiction.— I ſee the Drops difiil, what can I ſee 
more? I ſee none riſe from below. Well, now pro- 
ceed to your next obſervation, Cleonicus. 

Cleon. This refluent Sap produces a continual Vege- 
tation of the interior Caſe of the Bark, and gradually con- 
verts it into a Subſtence of Wood, which then appears of 
the ſame Nature and texture with the other Wood of the 
Jree; and this being the Caſe Year after Year, you ea- 
lily underſtand the Tree muſt become annually larger 
and taller by the continual Acceſſion of theſe Shells or 
Cylinders of Wocd.— But as this is a Capital Article in 
Vegetation, I ſhall give you an Experimental Proof thercof 
likewiſe. You ſee here a Piece of a Bough cut eff from 
a Poplar Tree—while the Bough was whole, a Part of the 
Bark was taken off quite round the Bough, about a quar- 
ter of an Inch wide—the Wood was left quite bare, and 
ſoon became dry on the outſide — After a few Days, the 
the Sap returning from the extreme Parts of the Baugh, 
fell upon the Inciſion and (ſwelled it out all around, while 
th other Part of the Inciſion next the Body of the Tree, 
appeared to have no Sap at all to affect it. In about ten or 
twelve Days, the Parts of the Inciſion, above and below 
Joined in a Sort of callous Protuberance all round, as you 
here obſerve it —— The Bough remained thus upon the 
Tree til the beginning of Winter, —when I cut it off, 
and ſplitting it through the Middle, every thing I expected 
from this Experiment was obvious to my View immedi- 
diately. and ſo it muſt be to yours, my Eupbroſj ne. 
Eupbroſ. But you know better what you fee than I do 
Cleonicu l fee the two Surfaces of the Piece of Wood 
thus ſplit, but what zm I to learn in particular from 
them ? | 
C eon. All that I Defign at preſent to charge your Mind 
with, in regard to the Vegetation of Shrubs and Trees in 
oeneral, and that is, that the Body of the Tree grows bigger 
every Year, by the Acceſſion of an ballow Cylinder of. Wocd, 
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derived from the internal Part of the Bark: And this in 
the Experiment is what you cannot help ſeeing :—PFor, 
Hr(t, there is the Wood of the Bough, in the Middle 
Part, without any zncreaſe of it's Bulk, and looks as if it 
were dry, the Bark does not touch it—again, in the ſecond 
Place, there is a q, Shell of Mod, which appears on 
the Inſide of the Bark, near g of an Inch thick ;—— 
thirdly, this Shell is evidently Wood, and alone by it- 
ſelf in the Bark, in that Part where it does not touch the 
Bough ;—fovrthly, in all other Parts, this Shell joins to 
the Wood of the foregoing Year; both above and below 
the Inciſion; and thus makes the Wood of the Bough 
of the preſent Year, at leaſt of an Inch bigger than 
the Wood of the Year before, as you ſee by comparing 
each—and what would you ſee, or wiſh to know more, 
my Euphroſyne? * 
Euphroſ. I do not know that this great Principle can 
poſſibly be made plainer— I fee with the greateſt Satisfagę- 
tion, every particular you mentioned, really exiſting in 
the Bough, and therefore in Nature itſelf, I ſee, and 
am ſtrictly convinced the general Theory of Vegetation as you 
have here laid it down, is in every reſpect juſt and true. 
Cleon. Theſe two Pieces of Wood tally exactly, as 
they have been only fplit aſunder, they are kept together 
by a Silver Ferre), and put into this Shagreen Caſe, as a 
great and uncommon Curiofity for your Muſeum, to be 
inſpected upon Occaſion, by any one curious in theſe 
Things, who may at any Time happen to he a Party in the 


philoſophical Converfation of your Tea-tadle. 
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DIALOGUE Il. 


Of the BRK and Woop of Timber Taxes ; aH 
the Parts and CONTEXTURE of each; toe 
Growth, Size and Age of TrEEs. , Microſcopic 
Views of their Air and Sap VIlsszIs. 


Cleonicus. | 
Obſerved to my Euphroſyne, at our laſt Interview, 
I that the Bark of Trees conſiſted of two Parts, the 
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internal and the external, the former we have already con- 
ſidered in a general Way; and now I ſhall obſerve to you 
two or three particularities of the latter or external Bark. 
— This is called the Cortex, or common Covering of the 
Tree, which is uſually, in large Trees, very thick 
and hard, and ſeems deſigned as a Defence of the internal 
eflential Part, from the injuries of Weather, &c. 
Euphreſ. Pray, Cleonicus, of what Sort of Subſtance 
does this outward Bark conſiſt? | 
Cleon. Dis hard to lay what the Subſtance of an 
thing is, my Euphroſyne. In ſome particular Barks, the 
Texture may be diſcovered, but in none fo directly and 
eminently as in that of the CoRk-T REE, fo called, be- 
cauſe it is this outward cortical Bark, that is the real 
Cork we uſe in {ſtopping our Bottles, and in all other 
Branches of that extenſive Manufattory, | 
Euphroſ. Say you ſo, Cleonicus; well, I was ſo wilt 
that I never knew what Cork was before I almoſt wiſh to 
ſee ſuch an Oddity as the Cork-Tree, 
Cleon. That you may do at any Time in Chlſea-Gar- 
dens; but what will be more to your Purpoſe, will be to 


examine the Wood as well as the Bark of the Tree, 


which you may do very well in this Piece of a Limb of 
that Tree I have with me for that Purpoſe. 

Euphroſ. This Piece preſents to my View all J can 
wiſh to ſce—the Difference between the two Parts of the 
Bark, is here evident enough—the outer Part looks like 
what it is, Cork ſure enough—burt the Wood of the 
Limb ſeems to be very compact, and hard. 

Cleon. And ſo it is in reality, my Euphreſine, ſo hard 
that it is difficult to cut any thin Slices from it for micro- 
ſcopic Views—it is reckoned a Species of Oak.—'T here 
is great plenty of it in Spain, &c. and the Trees 
extremely large. 

Euphroſ. 1 need not trouble you any further on this 
Head, becauſe my Microſcope has many a Time informed 
me of the vcſicular Subſtance and Textuie of Cork, cut 
either Way. Þ 

Cleon. 1 ſhall finiſh with only one Obſervation more, 
and that is, by cutting it into very thin Slices, it fPPFars 

| 0 
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to be exceedingly gledtrical, a Property nat taken Notice 
of by our common Hiſtorians of Nature, that I know of. 

Ephreſ. Well worth Notice, indeed! as that extraor- 
dinary rower is, whereveriit appeus. But pray, Cleonicus, 
now we zre on the Subject of Barks, what Part of the 
Pant is that we call Fax and Hemp ? ? 

Clzon, Theſe important Subjects are nothing more than 
the Rind of Plants of the ſame Names, properly manu- 
facturcd by Art.— The Rinds, or vegetable Coverings of 
Annual Plants are found to conſiſt chiefly of lng, ſlender 
Filaments, diſcernable by the Microſcope, conſtructed 
and ſupporied by other Kinds of Subſtance, called Pa- 
renchyma—but the faid Rinds, being taken off, well 
dried, and beaten with a, Bittle, b comes thereby diveſted 
of all the Skin and parenchymous Part, and appear in 
proper Form—thele ſeem to be /i Filaments, and there- 
tore exceeding ſtrong, and fitted for al the Putpoſes we 
apply them to, in the Linen and Rope Manufattiries—and 
as by this Means we are furniſhed with the moſt delicate 
Part of our Cloathing, our Bed and Table Linen; fo 
moſt Natious in hotter Climates get the ſame Conveniencs 
from the internal Bark of Trees, which Nature ſeems to 
have ſupplied them with to that End - -what du you think of 
theſe ſeveral Pieces of different Stuff, which I now ſpread 
out betore you, my Euphreſyne f 

Euphrsſ. Why really, it -I had ſeen. them accidentally, I 
ſhould have taken them for ſo many Pieces of common 
Linen os Woollen Cloth—but by what you have been 
ſaying, I ſhould gueſs they are ſome Kind of Cleth of 
Nature's own manufacturing. 

Cle:n, You are very tight, my Euphrofyne; they are 
ſuch Sort of Cloth, as is woven in Na ure's own Loom— 
not a warp and woof Texture, but Layers over Layers, 
Planes upon Flanes, of a filamentary Subſtance, capable 
of being unravellcd, and expanded to an amazing Degree 
—ſee here a Piece in particular, my Eupbraſyne, large 
enough to make you a Handkerchief to wear about your 
Neck and Shoulders; as thin, fine, light and cool as any 
Gauze you have. 

Euphreſ. 1 never ſaw any thing like this before every 
thing you ſay of it, is ttue I think our fineſt Linen of a far 
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inferior Nature. — And is this the inner Bark of 2 
Tree, Cleonicus? | 

Oli: Indeed it is; and to convince you of it, I here 
put into your Hand, a Stick of the Wood ' itſelf,” with 
the Bark upon it, brought trom Otaheite by Captain Cook, 
with many other Curiokties of the Kind. 

Euphreſ. This is a curious Affair, indeed, lest 
li — the Bark contains that very fine Linen in 2 cloſe 
compacted State and this 1 ſuppoſe to be the Caſe of all 
the other large Pieces which you are ſo obliging as to 

ive me. 

Cleon. It is fo; for they are ſeverally the interior Bark 
of very large Trees; with which their Foreſts abound— 
From a Tree two or three Feet in Diameter, they take 
ſuch Quantities of this Sort of Linen, as ſerves them for 
Mattreſſes to lie on; for Sheeting or Blankets to cover 
them ; and a finer Sort yet for Garments—--and what is 
very obſervable, they are by this Means furniſhed with 
very good Paper to write upon, if they did but know how, 
as you ſee by this Specimen here, in a fair Hand. 

Euphref. I ſhall very carefully examine them all at my 
leiſure, Clesnicuis, as they will afford me the higheſt Amuſe- 
ment, 

Cleon. I ſhall now place this internal Bark of Trees in 
another point of View—that _in which it appears after 
Nature has elaborated it to the laſt Degree, and brought it 
in the courſe of Years, to a perfeet State of Woo in 
the Trunks of "Trees—and in Order that you might 
have the moſt compleat Idea of the Manner in which they 
appear in this lignous State, I have procured a Piece to 
be cut tranſverſly out of the Body of a tall Fir, and well 
planed on each Side, fo that the Rznglets, or Sections of 
the ſeveral eylindric Snells, may very diſtinctly appear 
ſce, there it is, my Euphroſyne. 

Eupbreſ. Oh, perfectly diſtin, indeed ;—this Section 
of the Fir, is an Index of it's Ave, f or I number forty- 

three Rings Mood from the Pith in the Centre to the 
Bark on the outſide, and therefore am eenviser it 1s 
forty- three Years old. 

Cleen. You mult be right, my Euphroſyne—and if it hd 

food ten Years longer, there would have been ä 
ing. 
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Rings of Wood; and ſo on, for the whole Age or Life of 
the Tree :—I have choſen the Fir for this Experiment, 
becauſe the Yellow Turpentine filling the Veſlels at each 
conjuncture of the Rings, render them much more con- 
ſpicuous to the Eye: Here is another Piece of the ſame 
Fir ſplit down through the Middle, which gives you a 
View of them length-ways. 

Eupbroſ, You take great Pains, Cleonicus, to give me 
the compleateſt Information of every Thing. Pray let 
me aſk you one Queſtion ; is it poſſible by Art to ſeparate 
thoſe Shells of Wood one from another, ſo as to take them 
off, one after another? 

Cleon, I do not know that this is poſſible by Art, but I 
know, it is by Nature, to whom, indeed nothing is im- 
poſſible ; it proves lucky for my Euphroſyne, that T once 
accidentally found a decayed Stump of Elder, fo tho- 
roughly macerated, ſoaked, and looſened in its Tex- 
ture, that J found ſeveral of thoſe lignous Shells of that 
hard Wood already ſeparated to my Hand I took them 
off very carefully, and placing them properly together, 
you ſee they compoſe Part of the Body of that Stem of 
Elder to which they belonged when alive. 

Euphroſ. 1 do indeed, fee the very Body of the Stem 
reſolved into its conſtituent Shells, a Sight I ſhould never 
have expected, —— | 

Clean. I have told my Eupbraſyne more than once, that 
theſe lignous Shells are only an infinite Number of Sap 
and Air Veſſels bound firmly together through their whole 
Length.—What now remains, is to ſhew that this alſo 
is fact, by the plaineſt Experiments :—for this Purpoſe, 
nothing anſwers fo well as that Sort of Rotten Wood we 
find in a decayed Elm, when it has been thoroughly ma- 
cerated by Rain and Weather I have procured ſome 
prime Pieces, to give you the beſt Views of theſe eſſen- 
tial Matters;—1I firſt break one Piece ſhort aſunder, and 
now apply your Glaſs to view the Oriſices of the Vellels, 
in their native Appearance, my Euphroſyne. | | 

Euphro/, I do, with wonderful Pleaſure view them all; 
nothing can appear more natural and diſtinct ; far beyond 
what the niceſt Cuttings with a Knife can produce. 

Cleon, We will now take them in another View, my 
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E:1GÞbroſynt;, and that is, as they lie Len2th-ways in the Mod 
—=fpr this Purpoſe | break the Piece of rotten Elm aſunder 
Length-ways, and you immediately ſce the moſt natural 
Appearance of the Veſſels, as they exiſt in the Shell, and 
of the Ligaments or Bandages, by which they are all 
bound and kept together, Iving croſs-ways over them. 

Euphr of. I fre by the Eye alone what you deſcribe, 
Cleonicus; but when I apply the Mavnityer, dear me, 
how perfectly | fee the long eylindric Veſſels, and the 
Ligaments lying over them at right Angles! 

Clean. There is onlyone more View in which I can place 
theſe Veſſels, and that is the moſt perfect, and the laſt of all 
— Theſe Veſſels in this rotten Wood are individuallyſepa- 
rable from each, fo that you may view a Syſtem of them 
ſingly, with their tranfverſe Ligaments, all as a #ran/pa- 
rent Cbject in the Microſcope, or an Opake ove, as re- 
quired— I have fliftered oft ſeveral, and placed them in 
Sliders for your View. 

Euphroſ. This is the whole Affair traly—lI ſee the V of; 
ſels now all tranſparent, like ſo many "Gloſs Capillaires 
—can fee. plainly enough, that they are long, flender 
1 can even ſec that each fingle Tube or Pipe 
conſiſts of long Fibres alto, though fo very ſimall as to be 
but juſt nerceptible. 

Cleon, Ard | believe now, my Euphrofyne, you have 
ſeen all that I can ſhew you, except one particular only. — 
It has been generally afferted by Botanic Writers, that 
the Air Veſlels-in Plants are made up of ſpiral Filaments, 
the contrary of which you have juſt now ſeen. There 
are indeed in many Plants, theſe vegetable Spirals to 
be ſcen, but then they are coiled round the Veſſels in 
thoſe Plants, and do not conſtitute Veſſels of themſeves; 
this l ſhall ſhew you in a Fine Leaf:—Y ou fee | break 
the Stalk of the Leaf, and Jay the two Pieces with the 
flactured Part, under the compound Microſcope, where 
you will fee ſeveral of thute Spirals it you look, y Zu- 
phrojyne. 

Euphreſ. I do, and ſee them very plainly—they are like 
a Bart e- jcreu there are ſome drawn out almoſt ſtrait 
{ome quite coiled ap. as it were in nn of a ſpiral 
Tube. 


Cleon. 
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Clean. But now in the laſt Place, I muſt obſerve to 
you, that theſe are only by the Fracture forced off from 
the Veſlels about which they are actually coiled in 
the Stalk itſelf—to prove this, I take off a Piece of the 
Stalk Length-ways, and then, not only the Air Veſſels ap- 
pear, but the Sprra/s about them at the ſame Time 
through their whole Length—1 have placed them under 
the Magniher, for your View, my Eupiroſyne. 

Euphroſ. Nothing can be more evident and diſtinct I 
ſee many of thoſe Veſſels or Pipes, and Spirals about 
them all-—pray, Cleonicus, what is the Uſe of theſe Spirals 
to the Plant? 

Cleon. I confeſs I do not know, my Euphroſyne—they 
appear tranſparent, but whether they are hollow or ſolid 
Filaments, I cannot take upon me to ſay; and, of courſe, 
cannot be certain of their Uſe. Having thus explained 
the Texture and Conſtruction of Wood in general, it 
only remains that | provide my Euphroſyre with a Choice 
Collection of tranſverſe Sections from molt of the Trees, 
Shrubs, and Plants of our own Climate, and 'alſo many 
from foreign Parts. 


DIALOGUE. IK 


Of the Leaves of PLants ard TREES, their 
curious Ox ANIZATION and PARTS, explained 
by Anatomizing them, for microſcopic Insptc- 
TION. Their SKINS; double SYSTEM of Ax- 
TERIES aud VEINS; and GLANDS for PERSPI- 
RATION ; how they PurIFy the AIR. 


Clemicus. | | 

HE next great Work of Nature in Vegetation, is 
T the annual Production of LEaves in Plants and 
Trees. Theſe, my Euphroſyne, deſerve our utmoſt At- 
tention in an Explication of their Nature, Conſtruction, 
and Uſes ; all which will be beſt underſtood by a Diſection 
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or Anatomy of them, by a proper Mareration in ſoft 
Water, —— For when we have ſcen the ſeveral Parts of 
which the Leaves conſiſt; we ſhall be better enabled to 
judge or their Utes. 

Euphre/. And pray, what is the Proceſs of anatomiz- 
ing theſe Leaves, Cleonicus ? Is it ſuch as 1 can under- 
ſtand ? 


Cleon. Yes, and practiſe it too, for your Amuſement; 
every Year of your Lite. 

Euphrof. 1 am glad to hear you fay that, Cleonicus; T 
ſhould be glad to have a little of the Practical, together 
with the ſpeculative Part of Philoſophy, whenever Op- 
portunity offers. 

Cleon. The Proceſs I uſe, is as follows: — At the Be- 
ginning of Auguſt, when Leaves have obtained their full 
Growth and mature State, I gather them for this Purpoſe 
— thoſe of the Poplar Tree, and particularly of that Spe- 
cies called the Aſpen Tree:, I find by Experience anſwer 
for Diſlection the beſt of all others; — about ten or twelve 
of theſe I put into a Pan of Rain Water, about an Inch 
deep, and let them ſtand in a Place where the Sun can 
ſhine upon them every Day, as many Hours as poſſible - by 
this Inſolation, the Leaves will ſoon become ſoft and ma- 
cerated to a ſufficient Degree, that is, in about twelve or 
fourteen Days then I put each Leaf in another Pan of 
Water, a little warmed, and patting them gently between 
the Thumb and Fingers, the Skin of the Leaf will on each 
Side become looſened, and may be eaſily taken off in large 
Pieces, which I take up upon Slips of Glaſs, and Jay 
them by till they are dry, for microſcopic Views. —A}] the 
Green Subſtance of the Leaf, flows out, and diffuſes it 
through the wholc Body of the Water, but at length ſub- 
fides, and ſettles in Form of a Green Powder ; and is 
that called the parenchymous Sub/Zance of the Leaf; laſtly, 
thelignous Subſtance of the Leaf isthen left bare and naked, 
conſiſting of the Sine along the Middle; with numerous 
lateral Branches; which are again ſubdivided into a multi- 
tude of Ramifications, Fibres, &c. indefinitely——this 
Woody Skeleton of the Leaf I take out of the Water upon 
a Piece of Writing Paper put under it; and ſo lay it by 
till it is dry. 


Zuphroſ. 


on — * * — e IS... 


Page 216. 


7 ˙— A 
* 
. 


Plate XV III. 


Feet Br 


Leaf, 3; 


ler 


4 I" * * N — 
F ²˙⅛˙¹ uA 


SU —ꝛ̃ 2 
ꝙE9＋99õõ*ti. 


z alla 


C 


I age Leaf 


Lad 


U 


. 

= 

om 
= 
— 


1 


. 1 


1 


WITTY - 


TY 
Do. 

ty 

1 3 
Pos 


2 
* 
* 
* 
. 
” 
* 
« 
— 
8 * 
** 
* 
: 

TE 

| oy 

* 

* 

* 
4 

\ | 

* 

7 
. 
- 

. * 
i 
- 
' I . ö 5 (Ho *. ” * LO 
m # DT WV * 4 E = 8 — * 2 T 
* * r We 1 | 
r — 
— 
\ 


LEES r 


COLETTI 


AND LADY's PHILOSOPHY. ary 


Euphroſ. Well, in all this Analyſis of the Leaf, I ſee 
nothing but what I can very well perform myſelf, Cleonicus, 
and will attempt it the firſt Opportunity. | 

Cleon. Why ſhould you not, my Euphroſyne ? I do af- 
ſure you that one of the fineſt Skeletons of Leaves that 1 
ſhall by and by ſhew you, was made and given me by one of 
your fair Sex—but as the Leaf appears to be a Subject of 
the higheſt Conſequence in Vegetation, and a perfect. 
organized Body, it will be proper to examine and taken 
molt perfect View of its ſeveral Parts by the Microſcope, 
the moſt compleat Expeſitor of Nature—and I place un- 
der you Eye a Piece of the Skin of a Poplar Leaf, look well 
at it. | 

Euphroſ. J fee it perfectly well——a fine tranſparent 
Membrane it is—I obſerve in it all the Lineaments and 
Traces of the ſeveral Ribs and Ramifications of the Skeleton, 
fo nicely imprefled, as to ſhew the very ſingle Fibres - but 
what ſtrikes my Eye molt of all, is the curious Appearance 
of the dimpled Surface of the Inſide of the Skin—it looks 
like fine Lattice- Work—an infinity of irregular tranſpa- 
rent Cells—in theſe, I ſuppoſe the Green Particles of the 
Leaf are depoſited, ' between the two Skins. 

Cleon. That is the very Thing I wiſhed you to obſerve, 
my Euphroſyne ; theſe 2 Bodies you here ſee, in 
another Specimen of the Skin, do exactly and uniformly hit 
theſe Cells, 

Euphreſ. I ſee they do—but how much larger the Celle 
appear here than they did in the other Leaf, pray what 
Leaf is this the Skin of, Cleonicns ? 

Cleon. Of an Oak Leaf, my Eupbreſyne, I choſe that 
for your View, as I know of no other Leaf fo fit for giving 
you a proper Idea of thoſe important Particles, by Means 
of their large Cells which contain them, in reſpect of their 
Figure, Magnitude, and connection with the Extremities 
of the lignous Fibres, In the laſt Place, I here lay be- 
fore you a great Variety of Skeletons of Leaves, which 
at Times I have anatomized, that you may ſee the Con- 
ſtruction is mueh the ſame in them all, only the Fibres 
and Ramifications in ſome are much finer than in others, — 

Euphroſ. A beautiful Variety, indeed. ——f can tell 
what maſt of the n are by the Figure=this —— 
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Leaf that is an Elm T.eaf—that, an Toy Leaf and that, 
of Helly—beiides a Multitude of others. But I obſerve 
ſomething very remarkable in one or two of the Holly 
Leaves, and that is, that they are pit into two, and ap- 
pear Dæul le. | 

Cleon: This Phanmenon of a Duplicature or diuble 
Sytem of Veſſels in the Leaf, is the Foundation of all our 
Reaſoning upon the Nature and Uſe of this great Organ of 
Vegetation in Plants And by what you ſec in the Holly 
Leaves it appears, that one Syſtem of the'e Veſiels is ve 
fine and full of Ramihcations, like the Byſtem of Arteries 
in Animal Bodies—while the other is only a thinner and 
coarſer Syſtem, in this Reſpect too, like the Fein, in Ani» 
mals. — In many Leaves this Difference of the Syſtems 
of Vegetable Arterics and Veins in the Leaves, is not any 
thing like fo much.——You lec here ſeveral Elm-Leaves 
with every Fibre double throughout the whole, but with 
little apparent Difference, —— And in ſome of the evers 
greens, you obſcrve there is no Difference at all. | 

Euphrof. All this I fee very diſtinctly in the ſeveral 
Sorts of Leaves before me.—And now pray what do you 
conclude from all theſe Remarks on the different Parts 
of Leaves ? 

Clean. I am authoriſed from thence to aſſert, That the 
Leaves of Plants and Trees conflitute the grand Vegetable 
LABORATORY of Nature, for the performing all her Ope- 
rations and Priceſſes in the whele Qeconemy of Peg tation. — 
That when the Leaves begin to appear, a Circulation of the 
Sap alſo through them, appears al ng with them, ——T hat thzs 
Circulation encreaſes with the Leaves, and continues vigo- 
rouſfly while the Leaves are in }igrur, - But declines, and at 
44ſt ceaſes, when the Leaves fude and fall off. 

Euphreſ. According to this Account of Vegetable Cir- 
culation, 1 ſuppoſe | am to undeiſiand that the Sap is 
brought from the Trunk, Limbs, Boughs, Branches, and 
Twigs of the Tree, into the Subſtance of the Leaves by 
Means of that Syſtem of Arterial /ejjels, we obſerve in the 
Skeleton of the Leaf.— s not this tne Caſe, Cleonicus © 

Cleon. Indeed it is, my Euphreſine; — then the Green 
Particles of the Leaf being in the Nature of G/ands, with 
recipient and excretory Ducts, receive the Sap from the 

| | Arteries 
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Arteries which it prepares and elaborates for the Nouriſh- 
ment of every Part now pullutating and vegetating in 
Buds, Gems, Bloſſams, Flowers, Fruit, and Seeds, —After 
this Operation of theſe vegetable Glands, the Sap is re- 
ceived by the Extremities of the Syſtem of Veins, and car- 
ried from the Leaf to the Inſide Bark of the Body, Boughs, 
and every Part of the Tree or Plant that appears, or is to 
appear, during the Seaſon of Circulation. The uſeleſs 
Part of the Sap is carried off by the excretory Ducts, and 
perſpites through imperceptible Pores in the Skin, —— 
This perſpirable Fluid may be collected into a Phial, by 
putting the Leaves of a ſmall] Twig into it, and properly 
covering it.—lt appears in Form of a pure, clear limpid 
Il ater. 

Euphreſ. Well, fo much for the Circulation of the Sap, 
Cleonicus.— Pray inform me next how the Air-Veſlels 
perform their Office in this great Elaboratory of the 
Leaves? 

Cleon. Before I can do this, I muſt acquaint you with 
one thing, and that is, that the Principle and Sau] of Ve- 
getation conſiſts of an Inflammable Spirit in the Air, ſuch 
as is well known to be produced by a Fermentation re- 
ſulting from all decayed, rotten, and putrid Subſtances of 
every kind, both Animal and Vegetable.— — That ſuch 
Putrifafion, and conſequently, Inflammable Air, abounds 
more copiouſly in the Summer time; and very little in 
the Winter. —— That this Inflammable Air is very per- 
nicious to Animals—And hence when the Air begins to 
be thus infected, the Circulation begins alſo in Vegetables, 
and the Green Leaves cover the Frees.— Ther it is, 
that the Air Veſſels begin their Office likewiſe, by re- 
ceiving and circulating this impregnated Air—ſeparating 
and ſtraining it through the Glandulous Subſtance of the 
Leaves retaining the Inflammable Spirit for the Nutri- 
ment of the Plant.—— And then the remaining Air now 
rendered pure, is diſcharged by Pores on the under Side 
of the Leaves to mix with the common Atmoſpherical Air. 
—— Conſequently this Air is by Means of this Vegetable 
Laboratory rendered more pure and wholeſome for Animal 
Reſpiration, during all the hot Summer Seaſon, IR 

Euphroſ. Pray by what Experiment is this ſalubrious 
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Air breathed from Trees and Plants made viſible to us, 
Cleonicus? 

Clean. Among many other Ways, one is to put a Quan- 
tity of Leaves freſh gathered into a tall Glaſs Jar; then 
filling tne Jar with Water juſt taken from the Pump, it 
is inverted into a Veſſel of the fame Water, and placed 
in the Sun for the whole Day.—— Then will the Air in 
the Leaves ouze out through the Pores, and riſe up to 
the upper Part of the Jar, where it will appear above the 
Water, and in a few Hours time, in a large Quantity.— 
From one hundred Leaves of Na/turtium more than half 
a Pint of thi departed Air was obtained in fix or eight 
Hours. It is ſaid, that from ſome Sort of Leaves and 
Subſtances this Ai: may be obtained ſo extremely pure, 
that an Animal will live four or five times as long in it as 
in Common Air. And it is certain, that a Candle burns 
in it with ſo brilliant a Flame that it dazzles the Eyes to 
look at it. With ſome of theſe Experiments I intend 
e're long, to entertain my Euphroſyne, by an Inſtrument 
lately diſcovered, and fitted by. very nice Mechaniſm for 
all ſuch Purpoſes, — | 
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DIALOGUE V. 


Of the FLOWERS of PLaxTs ; of the Parts of 4 
perfect FLOWER, Of the EMPALEMENT or Cup; 
The PEeTaLs, or LEAVES; The Stamina, or 
Cnives; Their Apices and the Farina, or 
DvusT; The STYLE; the SEED-Case, and the 
SEED; The FRUIT. 


Cleonicus. 
7 E are now, my Euphroſyne arrived to that Prevince 
of Nature which abounds in en infinite Variety 
of Flowery Scencs, and fragrant Avenues, ſo delightful to 


the View, and ſo gratetul to all our Senſes, ——|1 have 
always looked upon FLOWERS, as the moſt glorious and 
gayeſt 
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gayeſt Effect of Omnipotent Power in the Vegetable 
Order of Beings—as the Pride and Beauty of the Cre- 
ation, 

Euphroſ. I think every one muſt View them in the 
Light you do, Cleonicus. Who can juſtly paint the 
Flower in its higheſt Bloom, either by — or Pencil? 
Who can imitate the Colours of the Carnation, Tulip, 
Auricuia, by Art? And though we attempt it, we can 
only ſhow how vaſtly ſuperior Nature is to Art, and how 
far above Imitation. | 

Cleon. Very true, my Euphroſyne; but till the Painter 
ſhould be indulged, while his Performances are conſidered 
only as Imitations.— Since good Flower- Pieces, Land- 
ſcapes, &c. may be viewed as Nature at Second Hand. 
PoeTs are raviſhed and fired with this Theme in all their 
Writings and Deſcriptions, —GarTH has given us a 
beautiful Picture of the Spring, teeming with riſing Flowers, 
in the following Lines, 


Within the Chambers of the Globe they fpy 

The Beds where ſleeping Vegetables lie; 

Till the glad Summons of a genial Ray 

Unbinds the Glebe, and calls them out ta Day. 
Hence Pancies trick themſelves in various Hue, 
And hence Jonquils defive their fragrant Deo: 
Hence the Carnation and the baſhful Roſe, 
Their Virgin Bluſbes to the Morn diſcloſe : 
Hence the chaſte Lily riſes to the Light, 
Unvails her ſnowy Breaſt, and charms the Sight. 
Hence Arbors are with twining Greens array d, 
T” oblige complainmg Lovers with their Shade, 


Euphroſ, "Theſe are Sentimental Touches, indeed; to 
which I think may be added, the following Moral Re- 
Actions of PRIOR, viz. 


Along the funny Bank, or Wat'ry Mead, 

Ten thouſand Stalks their various Bloſſoms ſpread : 

Peaceful and lowly in their native Soil, 

They neither know to ſpin, nor care to tail, 
\o 2 
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Vet with confeſ,'d Magnificence deride 

Our vile Attire, and impotence of Pride, 

The Cowfl.p ſmiles, in brighter Yellow blows 

Than that whith on the Bridegroom's Veſtment flows, 
Take but the humbleſt Lily of the Field, 

And, if our Pride will to our Reaſon yield, 

It muſt by fure Compariſen be ſhewn, 

That on the Regal Heat, great David's Son, 
Array'd in ail his Rebes and Types of Power, 
Shines with leſs Glory than that ſingle Flow'r. 


But, pray Cleonicus, what are the ſeveral Parts that 
conſtitute a Compleat or Pert FLOWER? For J ſee fa 
oreat a Variety in the make and Compoſition of Flowers, 
that I know not how to judge of their reſpective Degrees 
of Perfection. | | 

Cleon. A Compleat FLOWER always conſiſts of the fol- 
lowing Parts.——(1.) The Empalement or Cup.—(2.) 
The Bloſſom with one or more Petals or Leaves, —( 3.) 
The Threads or Chives,—(4.) The Apices or Tips which 
grow on the Tops of the Chives.—(5.) The deed-Bud 
with the Style above, and ſometimes a Shaft or Pedicla 
below. In many Flowers, one or more of theſe Parts 
are wanting; but the Chives, or Seed-Bud, or both, are 
found in all, as they are the ential Parts of the Plant, 
and its Flower. | | 

Euphroſ. I preſume, from what you ſay, that the Empale- 
ment of Flowers conſiſts in thoſe Outſide Green Leaves which 
encloſe the Flower in the Bud, as in the Ro/e-Buds, &c. 

Cleon. That is the moſt conſpicuous Empalement you 
could have mentioned, In many Flowers, it conſiſts 
of only one Funnel-like Cup, as in Pohanthuſes, Auriculas, 
&c,——In Corn and Graſs, it is called the uſe ——In 
the Willow, Filbert, &c. it makes the Catkins, ——In 
all Caſes, the Uſe of it is to defend and Support the young 
tender Flower while in its Blooming State,——But in 
Flowers that are very robuſt. you ſee no Empalement at 
all, as in the Tulip, Crown Imperial, Lily, &c. 

Euphrij. The PETALS or LEaves of the Flower, I 
ſuppoſe Cleonicys, ſerve for circulating and meliorating the 
Sap for the Uſe of the ſeveral Parts of the Flower, Fruit, 

and 
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and Seed, and to qualify the Air alſo for that and ſuch 
like Purpoſes. 

Cleon Your Suppoſition ſeems very juſt, my Euphroſyne, 
But the Action of the Leaves upon the Air in Flowers; 
ſeem quite different from that of the Common Leaves of 
the Tree, which perſpire a fine Salubrious Air, but the 
Leaves of Flowers, on the contrary, breath a very unhealthy 
and infected Air, pernicious to Animal Reſpiration, as 
has been found by numberleſs Experiments tried with 
it. Such is the {trange and ſingular Nature of Flowers, 
that while they raviſh our Sight with all the inexpreſſible 
Beauties of Colouring, and F:agrance of Smells, they 
contaminate the Ait we are breathing at the ſame time 
through our Noſtrils.— Remember this, my E£uphroſyne, 
when you ſing to your Lyrichord; 


IVhat Beauties dees Flora diſcloſe / 
How Sweet are her Smiles upon Tweed ! Sc. 


Euphroſ. Upon my Word, Cleonicus, you are enough to 
put one out of Conceit of a Flower Garden. I uſed to 
think it a Paradiſe, - but now if I ſmell to a Neſegay, tis 
at the hazzard of my Life, I find! 

Cleon. The Air which Flowers diffuſe through the 
Garden is bad enough, 'tis true, but don't let us make the 
worſt of it, my Euphroſyne ; conſider, it is immediately 
mixed with the Atmoſpheric Air all around, and there- 
fore cannot in ſuch ſmall Quantities, and in ſuch open 
Space, affect any Perſon ſenſibly to his Prejudice. 

Eupbroſ. Indeed, Cleonicus, I am not fo timid, but that 
I ſhall wear the Roſe, and the Paſſion Flnwer to decorate 
my Boſom—but pray to what Uſes do thoſe Chives ſerve, 
which 1 ſee in the interior Part of the Flower ? | 

Cleon. They are an eſſential Part, becauſe the Tips 
which grow on the Tops of thole ſlender Threads, are 
Veſſels, which contain the Farina, or prolific Duſt of the 
Plant—this is the immediate Organ of Fertilization in the 
Seeds of Plants—where this Duſt is wanting to fertilize 
the Seed, ſuch ſeed will never produce a Plant. 

Euphreſ, Since this Duſt is of ſuch Importance, I 
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ſhould be glad to have a more particular View of it 
through the Microſcope, if you pleaſe, Cleonicus. 

Cieon. That you ſhall, my Euphroſyne ; I have put one 
of thoſe Pips juit taken from a Sun fiower, under your 
View, look at it.—— 

Euphreſ ſee a great Number of ſmall Yellow Balls 
in cach Side of the Tip, which is open on both Sides— 
J ſce alſo the Surface of the Tip almoſt covered with 
them—thoſe upon the Concave are extremely pretty, be- 
ing ſpicuiated all around—they are perfectly globular, and 
of a fine Yellow tranſparancy :—Pray, Cleonicus, what may 
theſe Balls be compoſed of ? 

Cleen. They contain a moſt ſubtile, pellucid, oleage- 
nous Nuid, or Spirit; as eaſily appears by bruiling ſome 
of them on the Glaſs —as you now may fee, —— 

Enphroſ. I do ſee ſome whole, and ſome bruiſed or 
broken-—from the broken ones, I ſee a Fluid has iſſued, 


and beſmeared the Glaſs !] ſee it is alſo of an iy Nature, 


as it lies in Streaks, and ſticks in Patches to the Glaſs 
Lam ſatisfied it is a Fluid they contain. 

Cleon. As I know you are very curious, TI ſha'l ſhew 
you. theſe Balls in another Light l place a Drop of 
Water in the Middle of the Concave, and ſhaking a little 
of the Duſt over it, ſome will fall into, and ſome out of 
the Water; and then you will obſerve what Phenomena 
will thence ariſe——but your Eye muſt be fixed upon the 
Drop, when I throw on the Farina, — 

Euphroſ. I have now the Drop of Water in View— 
you may put on the Duſt, Cleonzeus.—Ohn, I ſee it won» 
derfully plain-——that which falls in the Water is greatly 
ſwoln — I ſee ſeveral of the Balls in the Water b-::{ 
very quickly, in every Part of the Drop—each Ball | ſee 
diſcharge an infinite Quantity of ſomething, but ! do 
not know what—they are not Particles of fine Duſt, 


144 


becauſe they are pellucid, and of a round Figure M hat 
muſt I cz1l it, Ceonicus? 

Cleon. It is the vily Spirit in the Balls burſting out in 
Myriads of littie-Globules, which will not mix with the 
Water. — This is the true Spirit of the Plant that fertiliſes 
the Seed - but let us next fee the varicus Methods. which 
Nature takes for that Purpoſe—the molt generally places 
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the Chives and S ed Bud both in one Flower, which there- 
fore is olways ferti/e—but ſometimes ſhe places the Chzves 
in one Flower, and the Seed-Bud in another, upon the 
ſame Stalk or Bind, as in the Cucumber, &c —fometimes 
all the Fl-wers on one Stalk have Chives, and all the 
Flowers of another have the Seed-Buds, as 1s the Caſe of 
Hemp, and many others, —Laſtly, the Chives ſometimes 
are in all the Bloſſoms of one Tree, and the Seed-Buds 
on thoſe of another Tree of the ſame Kind, as in the 
Palm-Tree:—thus by ſome Means or other, the Furina of 
the Chives is carried from Flower to Flower, from Plant 
to Plant, and from Tree to Tree, to fecundate or fertiliſe 
the Seed. 

Euphoſ. But pray, Cleonicus, is it not this Yellow 
Duſt of the Chives, that J ſee the Bees extract from 
Flowers, and load their Thighs with to carry Home to 
their Hives ? 

Cleon, It is, my 11 and this they Work into 
a Paſte by Means of the Oil it contains, and therewith 
build their Comss to contain the Honey they get out of 
the Honey- Cups of the ſame Flowers theſe Combs of 
the Bees are manufactured into Vax and Candles, by the 
Wax-Chandlers, to the prodigious Advantage of all Man- 
kind, as they burn by this Oil or Spirit. 

Euphroſ. As to the SEED-BuD, or SEED- VESSEL, and 
the STYLE above it, I obſerve they make no Figure till 


after the Bloom of the Plant is pretty well over —— and 


then alſo the FRUIT begins to appear——but pray, Cleo- 
nicus, what am 1 to underſtand properly by the Word 
Fruit ? 

Cleen, The FrviT of a Tree is that large beautiful 
Body that ſucceeds the Flower, and conſiſts of a delicious 
ambroſial Pulp or Parenchyma, replete with nectarious 
Juices, which, when ripe, is fo delightful to the Tafte, 
to the Snell and to the Sight theſe Juices are brought 
into the Fru t, and there ſuſtained, by infinite Numbers 
of a Sort of lymphatic Veſſols, which make the Bulk of 
the Fruit, and the whole 1s covered with a delicate Skin, 
often variegated and adorned with beautiful Blooms, Co- 
lours and Tinges of various Dyes. The Pulp is the 
higheſt Luxury Nature affords to Mortals—and the ex- 
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preſſed Juices make the richeſt Wixes and Liquors for 
for Dr:n#:ng that can be defired, — The finer Sort of Fruit, 
we call Avricots, Nettarines, Peaches, Plumbs, &c. have 
a central Stone including the Seed. Other Species of 
Fruit, as Ajples, Pears, &c. contain the Seed in ſofter 
Cafes or Pips——while others, as Grapes, Currants and 
Berries of all Kinds, contain their Seeds in ſmall hard 
Grain. Hand, ſometimes the very Seed itſelf is eſteemed 
Fruit, as Filberts, Walnuts, Cheſnuts, &c. 

Euphreſ. The >EED-BuD or SKED-CasE was the laſt 
Part of the Flower you mentioned, Cleonicus; pray what 
Particularities have yuu to rehearſe of that ? 

Cleon. Some that are very conſiderable, my Euphroſyne 
ou know the common Forms of Seed-Caſes in Tulips, 
Lilies, &c. when they ſtand to ripen—you allo full wel! 
know thoſe of all Sorts of PULSE, which are called their 
Pods, Shells, or Shucks, as in Beans, Peaſe, Kidney- Beans, 
Vetches, Lupins, Gilly- Flowers, &c. many of theſe are 
Eſculent, and make very nouriſhing Food. 

Eupbroſ. I have remarked a particular Part affixed to 
ſome Sort of Seeds like fine Hairs or Down, as in the 
Thiſtle, Dandelion, &c. pray, Cleonicus, is not this a wiſe 
Contrivance of Nature, to ſow the Seeds upon the Earth 
by Means of the Wind ? 

Cleon. Undoubtedly it is, my Euphbroſyne, they are called 
the Feathers of the Secds, for that Reaſon, as they ſeem 
to fly about by the Wind.—Of all the Productions of 
Nature in the Vegetable Way, we meet with hardly an 
Thing ſo curious and beneficial to Mankind in Bus 
as this very Article, the Down F Plants, which in a foreign 
Tree called Gefjypium, is that very Corrox which 
makes ſo immenie an Article of Commerce throghout 
the World. — The Flower of the Cotton-Tree conſiſts of 
five Petals, growing from the Baſis, and is Heart-ſhaped on 
the Top—the Fruit is a round Capſule, containing four 
Cells, with a great Number of Oval Seed in each, and 
to each Seed is fixed this deten Matter or Cottan.—— A 

Tig of this Tree, with ſeveral of thoſe Capſules turgid 
with Cotton, I here preſent to my Euphreſyne for her 
Auſeum—this is called the Mhite weoly Cotton—but there 
is another Sort produced by a Tree called Xylzn, or the 

prickly 
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prickly Citten-Tree, which is of a Silky Nature and Colour, 
and grows in Capſules as large as a Turkey's Egg one 
of theſe alſo, partly opened, I put into my Euphroſyne's 
Hand as a great Curioſity, 

Euphroſ. You enrich my Mind and my Muſeum, 
equally, my dear Cleonicus.— I would only atk one Queſ- 
tion more; — have you any Thing to add to what you 
have already told me of the Nature and Parts of the 
Seed ? 

Cleon, The Step in all Plants, my Euphroſyne, is of 
the ſame Nature, Texture and component Parts; and 
vegetate alike, and from the ſame Principle in all, — The 
Seed is the ultimate Produce, yet incipient Principle of ve- 
getative Nature ; with which we began, and with which 
we ſhall End our preſent Converſation, with theſe few 
pertinent Lines from Mr. BAKER's Poem called the 
UxtvERSE, where, ſpeaking of the Seeds of Plants, he 


ſays, 


Zach Seed includes a. Plant; that Plant again 
Has other Seeds which other Plants contain: 
Thoſe other Plants have all their Seeds, and thoſe 
More Plants again ſucceſſroely incloſe. 

Thus every ſingle Berry that we find, 

Has, really, in itſelf whale Forefts of its Kind, 
Empire and Wealth one Acorn may diſpenſe 

By Fleets to ſail a thouſand Ages hence : 

Each Myrtle-Seed includes a thouſand Groves, 
Where future Bards may warbl: forth their Loves. 
So ADam's Loins contain'd his large Peſterity, 
All People that have been, and all that &er hall be, 
Amazing Thought! what Mertal can conceive 
Such wond'rous ſmallneſs | —yet we muft believe 
What Reaſon tells: For Reaſon's piercing Eye 
Diſcerns thoſe Truths our Senſes can't deſcry, 
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REFLECTIONS on the wonderful Nature, and 
Singular PROPERTIES of ſome Kinds of PLANTS, 
SHRUBS, and TREES ; exemplified in M1ssLTOE, 
SENSITIVE PLanT, BuLpous GaARLic, BxE- 
 Oxcuis, and EG-PLAN T. 


Cleonicus. 

E have now, my Euphreſyne, finiſhed our Survey 

of the Proceſs of Nature in forming tte Bodies 
and Parts of all Kinds of Plants and Vegetables in the 
general Way: But you will always obſerve, in every Order 
of Beings, ſhe is never perfectly uniform, but delights 
in Variety, Difference, and Variation, even from her' 
moſt general Laws and Forms. 

Euphroſ. This I have often adverted to, Cleonicus, in 
almoſt every Thing I ſce; and always with a ſcrious 
Pleaſure and Devoutneſs, as it appears to me a moſt con- 
vincing Argument, that a free, voluntary Agent is the 
Creator of all Things; for amidſt ſuch Order and Deſign, 
there cannot be the leaſt Pretext for ſuppoſing they could 
poſſibly be the Effect of blind and undeſigning Chance. 

Cleon. You are extremely happy in the Inductions you 
make from phyſica} Obſervations. Nothing ſhews ſo evi- 
dently the Finger of the Deity in the Operation of Na- 
ture, as the many Inſtances we find of Devi tions from eſ- 
tabliſhed general Rules; and effecting the fame Thing by 
many different Ways and Means, that we might be tho- 


roughly convinced, nothing is imp-ſſible to God, though 


every Thing of this Sort be ſo by Chance, as you juſtly 
obſerve. To ſhew this more particularly in. Plants is the 
Employment, | propoſe for the preſent Hour. 
Euphroſ. Well, what ſingularity of Flants do you pro- 
poſe to begin withal, Clronicus 
Cleon. You will be ſoon apprized of the moſt extraordi- 
nary one in the whole Cirele of Nature, my Enphbreſyne.— 
It is ſaid, that God made every Tree io grow out of the 
Ground 
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Ground ——and this I believe is ſo general a Caſe, that I. 
know of but one Exception to it, which is that particular 
Vegetable called MisTLETOE, which never could be 
made to grow out of the Ground (or Earth) by all the Art 
and Skill of all the Gardeners ſince Adam. 

Euphroſ. Miftletoe | why I know what that is, as we 
garniſh our Houſe with it every Year, at Chriſtmas. 
It is an Evergreen Plant, with White Berries I could 
never have thought of that Shrub being of ſo extraordi- 
nary a Nature.——Not grow out of the Ground ! Why 
out of what does it grow, then, Cleonicus? 

Clean. Though it has not fallen yet in my Euphbreſyne's 
Way to obſerve it, it's Nativity is of the greateſt Notoriety, 
and indeed not a little admired by every Cladpole in the 
Country. This is one among thoſe Wonders in Na- 
ture, that paſſes unobſerved, by being common.——You 
properly call it a Shrub or Vegetable, but very improperly 
a Plant, for it was never planted by the Hands of Man.— 
Nor has it any Root with Fibres to imbibe the Sap or 
Juices from the Earth as all Plants have. 

Euphroſ. But how then is it produced Cleonicus © and 
by whom, or what ? 

Clean, I will tell my Euphreſyne, without further Cir- 
cumlocution. The Generation of Miſtletoe is on this 
wiſe—it bears very White Berries full of a viſcous Juice 
and Seeds; theſe Berries are a delicious Food to many 
Sorts of Birds, and particularly ſo to one, called from 
thence, The Miſtletoe Bird,——Theſe Birds having eaten 
the Berries, they void the Seeds (unchanged in their Ex- 
crements) upon the Limbs and Boughs of many Sorts 
of Trees. Here they lie till by their peculiar Nature 
and Power, they penetrate the Bark or Rind of the Tree, 
and begin to vegetate by means of its Sap. After this, 
it begins to ſhew itſelf in form of a Buſhy Shrub, adhe- 
ring (as if by Inoculation) to the Wood or Limb of the 
Tree—egrowing into Limbs, Branches, zud Leaves, in a 
Manner quite unuſual to that of the Free that foſters it, 
and indeed of any other of our Growth.,—— The Trees 
which nouriſh it, are principally the Oat, Hazel, Plumb, 
Pear, Apple, and (moſt frequently) Crab Trees,——It's 
component Parts are Bark and Wood, with Pores = 
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other Wood; but the Pores are ſmall, and of courſe, the 
Wood very hard. Alt is quite of the Ever Green Kind, 
though = VNonpareil in Nature,— In has a Sort of Blof- 
ſom in May, from whence proceeds the Berries before. 
mentioned, ——lIt is no wonder ſo odd and ſingular a 
Phenomenon as Miſtietoe ſhould have given Occaſion to the 
Dxrv1Ds (the Prięſis and Legiſlators of the Ancient Hea- 
then Britons and Garls) for impoſing it upon the ignorant 
and ſuperſtitious Populace, as a Thing divine, and ſacred 
to the Gods, who, they pretended, had endued it with 
miraculous Virtues for curing the molt dire Diſeaſes, as 
Epilepſies, Apeplexies, Palſies, &c. 

Euphroſ. Well, Cl:onicus, you have raiſed in my Mind 
ſuch an Idea of Miſtletoe as 1 never expected. AI think 
fo great an Oddity ſo little regarded, is an amazing thing. 
Alt ſhews how little Uſe we make of thoſe noble Fa- 
culties of Reaſon and Reflection! But what do you find 
next of the marvelous among Plants, Cleoricus ? 

Cleon. Something as anomalous and ſtrange, as in the 
Miftletoe, my Euphroſyne.——And that is, in ſhort, the 
Senſatiue Plant. — ! have already  obferved to you, that 
Plants have a Vegetable Life ; but Yegetable Senſe, you never 
expected to be harrangued with ; yet the few Specimens I 
here preſent you with, have very much the Appearance of 
ſuch a Senſation.——And PRIOR makes no Scruple to 
aſcribe Senſe to it in the following Lines ; 


M hence does it happen, that the Plant which well 
We name the Ser ſitive, ſhould move and feel 
Whence know her Leaves te anſwer her Command, 


And with quick Horror fiy th* approaching Hand? 


Euphroſ. J am obliged to my dear Cleonicus for the Pre- 
ſent, which I make no doubt is a very valuable one; but 
J don't ſee any thing in theſe curious Plants like Senſe 01 
Rea/on 54. 

Cleon. Hold, my Euphroſyne; I did not ſay any thing 
about their having Reaſon,——A!] I propoſe is to ſhew 

ou they have an apparent Senſation, and that no other 
— have the Hike — but ſee, a fine ſpeckled Spider is 
| crawling 
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crawling on one of them, El muſt take it off, and ſhew 
ou its Beauties in a nearer View. 


Eupirof, Pray Cleanicus, don't hold it ſo near me—E. 


ſhriok at the very Sight of it.—— 

Clean. | fee you do—you clutch your Arms up, and 
draw back—that is the very thing you will ſee imicated 
by theſe Pants — ut firſt ovſerve their Structure in each, 
a Stoch or Stem riſes from the Earth about an Inch, and 
then divides into ſeveral Br anches—cach Branch or Sprout 
produces ſeyera} Pair of Srigs, placed on each Side juſt 
oppoſite to each other at proper Diſtances from one 
another. ——E very Sprig has Leaves of an oblong Form, 
placed alſo, upon a ſmall Pedicle, juſt oppoſite to each 
another, in Pairs, through the whole Length. - Each 
Leaf has an Articulation in its Pedicle with the Sprig, 
like what the Anatomiſis call Enarihraſis, or Ball and Sacket, 
—— [he Sprigs are alſo articulated into the Sprouts; 
and theſe again into the Stem. Upon the whole, Na- 
ture has ſo wonderfully conſtructed this Plant, that every 
Part hes the utmoſt Freedom of Motion, upon the Ap- 
proach of any Object to it To try the Experiment, 
put your Finger to one of the Leaves about the Middle of 
the Sprig —— N 

3 I will, —— But Heavens, what do I ſee 
The Leaf I touched receded from my Finger—the Pair 
immediately cloſes up—as do all the reſt above the Twig. 
Alt not only ſeems to be ſenſible, but to have even 
Life and Apirehenſiin,——-T his may well be called the 
Senſible Plant, Clconicus. | 
Cleon. You fee it ſhrinks from your Finger, as you 
yourſelf do from the Spider, ——But as among Animals, 
ſome are more ſenſible than others, ſo among theſe Plants 
you wil! obſerye the ſame. For now touch a Leaf on 
the Sprig of this Plant here 

Euphreſ. I do—and obſerve inſtantly, that not only all 
the Leaves collapſe and fall together on the Sprig, but that 
the Sprigs alſo cloſe together in Pairs on the Branches, 
and even the Branches cloſe upon the Stem. —— 80 that 
all the whole Plant now appears almoſt of a Cylindric 
Form. A molt amazing and uncommon Sight, this 

Cleen. So ſenſible are theſe Plants (or rather ſo ſuſcęp- 
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tible of Motion) that even the EHuvia of ſtrong-ſcented 
Oils, Smoke of Sulphur, the Beams of the Sun, &c. will 
make them cloſe up their Leaves :— Though the Senſa- 
tive Plant be fo great a Rarity here, we are told by Voya- 
ge, there are while Woods of them in the //hmus of 

anama (in America) and that they make ſo great a 
Noiſe by the Rattling of their Leaves, as to be heard 
afar off, 

Euphroſ. I thank my Cleonicus for ſo rare a Preſent ; and 
ſhall take every Opportunity of obſerving their Motions 
and Senſibility.— Pray what do you next obſerve 
amongſt Nature's Deviations from her common Rules ? 

Clean, A particular Species of Garlic, in which we ſee 
ſomething more like an /:ver/ion of the Common Law of 
Vegetation, than a Deviation from it.—— Look at the 
Specimen I have here brought you in a Pot. 

Enphref. J view it--but I ſee nothing in it different 
from a common, tall, full grown Onion; except a Cluſter, 
or rather a Bunch oi Bulbs on the Top of the Stalk, and 
a few ſmall! Flowers which are the ſame as in other Onions, 
for ought I know. —— 

Cleon. And pray, my Euphroſyne what do you take theſe 
Bulbs to be ? 

Fnphreſ. Truly I ſhould have thought theſe were the 
Fruic of the Plant, as they grow on the Top—but I con- 
feſs they appear more in the Form of Roots, than Frutt— 
beſides I know of no Fruit that Onions or Garlic bears— 
pray how am I to conceive of them Clernicus ? 

Clean, Juſt as you ſaid—that they are a Bunch of Roots 
—each Bunch conſiſting of ſuch Skins, Coats, &c. as you 
ſee in the Roots of common Onions—each Bulb planted 
in the Ground, produces an Onion or Garlic as a com- 
mon Root does. —This you will find true next Spring, 
when theſe fix Bulbs, which you ſee me now {et in the 
Earth, will ariſe therefrom in the Form of young Onions 
to make you a Salad of a very peculiar Nature, 

Euphreſ. Well this is the firſt time, Cleonicus, that I ever 
heard of a Plant's having Roots both at Bottom and Top—- 
or of bearing Roots inſtead of Fruit, in the extreme Parts. 
—Pray what other Inſtances do you know of this kind ? 

Clean. Not one that I ever heard of -—But there 


is 
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is yet another remarkable Peculiarity of this Plant, and 
that is, that from the Bulbs or Roots at the top of the firſt 
Blade, forty Inches high, there grows out two more Blades 
of fourteen Inches high, on each of which there are 
five other Bulbs or Roots, And from theſe ſecond Blades, 
there grows out another or third Blade, with Bulbs upon 
that alſo,—So that in this one Inſtance you have no leſs 
than three Generations of the Plant, = four Syſtems of 
Nocte, all of one Summer's Produce.—Now let any Bo- 
toni/t ſhew the ke of this in any other Plant if he can.— 
They all p:oduce Flowers, Fruit, or Sced but none 
Roots, beſides this ſingular Vegetable. | 

Euphroſ. And what have you further to obſerve of 
this kind, Cleonicus? | 

Cleon | think thoſe Inſtances of Mimic, or imitative 
Nature, which we obſerve in many Vegetables, are the 
plaineſt Proofs of imitative Wiſdom and perfect Deſign.— 
A Perſon nul be thought inſane that ſhould aſſert, that 
a Plant ſhould by Chance only, imitate Animal Forms and 
Likeneſſss in the Fruit, Seed- Veſſels, &c. as is obſerved in 
many particular Species, VE +440 

Euphroſ. I ſcarce know what you mean Cleonicus ; pray 
oblige me with ſome particular Specimens of theſe Ve- 
getable Imitations, 

Cleon. 1 will mention a few the Orchis or Bee Plant, 
is an admirable Inſtance of this kind; the Flower fo 
nicely repreſents a BRE, in Body, Head, Wings, Colour, 
&c. that at a little Diſtance, and not thinking of it, you 
would take it for the In ſect itſelf, [ have here brought 
you a few of the common Sort for your Inſpection look 
at them | 

Enphroſ. On my Word, Cleonicus I never ſaw a prettier 
Deception—one would take them, indeed, for ſo many 
Bees—how wonderfully natural the Imitation, the Sem- 
blance of an Inſect ! | 

Cleon, Haw would you be delighted with a View of 
ſome thouſands of hem together in Paſture Grounds where 
they grow In this ſportirve Mimicry of Nature there is 
allo very great Variety; for ſome Orchices repreſent 
Drones, ſome a Maſp, others, different Sorts of Flies; and, 
laſtly, ſome mimic the naked human Body, and are called 
the Green-Man Orchis.— Are not theſe Productions 2 
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derful Inſtances of Deſign, nay even of Pleaſantry, in 
Nature itſelr | 

Euphroſ. I ſhould think no Atherft could diſpute it.— 
But go on Cl-anicas, to rehearſe more of theſe curious Od- 
dities of Naturc's handy Works, —— 

Clcon. I will, my Eupbroſyne —but, previous to that, 
pray Anſwer me one (Jucſtion :— How many Eggs do you 
fee upon that Plate before you ? 

Euphreſ. Why, fix to be ſure—wherefore does Cleonicys 
ſmile ? 1 

Cleen. I ſmile to think that T have deceived you in the 
ſame Manner as you do your unſuſpecting Pullet, by tak- 
ing away her new-laid Egg, and laying a Chalk one in its 
Room — for one of thoſe Eggs on the Plate is the Egg, 
not of an Animal, but of a Plant, which is therefore called 
the E6G6-PLanT.—1 have here brought you a curious Root 
of this Oviparaus Plant in a Pot of Earth for your Garden, 
my Eupbroſyne, —and then you will obſerve the whole 
Proceſs of Nature in its Production from Planting to ga- 


- therins its Sced—for this Egg which you admire, is on] 
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the Capſule or Sced-Veſſels, as you will find by ope- 
ning it. 

Euphreſ. I ſhall attend to all the Appearances of fo 
ſingular a Phænomenon in every Stage of its Growth. — 
I fancy you deſign to make a Eotanyt of me before you have 
done, Clecnicus. 

Clean. That is my principal View—for though a Pogsy 
of fine Flowers may curioully ornament the Perſon of my 
Eupbreſyne, yet a little botanical Philoſophy will as much 
embelliſh and enrich the Mind, which is the nobleſt Im- 
provement Human Nature is capable of. —But having 
fome other important things of this kind to acquaint my 
Euphroſyne withal, I ſhall poſtpone them to our next lei- 
ſure Hour, 
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DIALOGUE VII. 
4 ANG 


The foregoing RerLECTrIONS n Narunk's Minr- 
CRY continued, in EXAMPLES of the Sx AI- 
PLANT; CATERPILLAR PLANT; URCHIN or 
Hzevcre-Hoc PranT; SetD-PoTrs with Lips; 
concluding with an AccounT of the enormous 
SIZE and Act of the BaoBas, or Calibaſh- 
TREE of SENEGAL in AFRICA, 


Cleonicus. 
WE ſhall now reſume our former Subject, or Specu- 
lations of the MIMIcRY of NATURE in one De- 
ment of her Operations, of what ſhe performs in ano- 
ther, —If ſhe makes Snails, Caterpillars, Urchins, &c. in 
reality in Animal Forms, at one time, tis pleaſant to ob- 
ſerve how nicely ſhe gives us their Repreſentations in Ve- 
getable Forms at another. A | 
Euphroſ. You have already obliged me with ſome ſtri- 
king Inſtances of that kind, but as ſuch extraordinary 
Productions can never fail of giving the higheſt Pleaſure 
to a rational and contemplative Mind, ſo I beg Cleonicus 
2 proceed to entertain me with further Specimens of this 
rt. | 4% f 
Cleon, There is a Genus of Plants called Trefoil for 
its having three Leaves on a Foot Stalk, like Clover which 
you ſee in the Fields, which is only one, though à prin- 
ipal Species of it, —But there is another called Medicago, 
of three different Sorts, whoſe Seed-Caſes are remarkable 
for being in an Animal Form, —This is one, for Example, 
which you here ſee, my Euphroſyne. CIs to 
Eupbroſ. 1 preſume this is the Seed-Caſe of the Szgil- 
Plant you mentioned, becauſe I can ſee a Semblance of 
a Snail-Shell in it.—It has various Spirals and Circumus- 
. me ef Gan 1. ee Cat 
can, Youri 1 it, m broſyne. When 
this Vegetable Pod (a ming Shelf is uncolled and ex- 
Ver. ul, | | tended 
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ended, it is four or five Inches long, and contains ſevera! 
Seeds, at certain Intervals, through its Length. But to 
give you a more perfect Idea of this whole Affair, I have 
brought you a Pot with the Plant in it, and deſire you 
to place it in your Garden on purpoſe that you may have 
an Opportunity of obſerving the whole Proceſs of Nature 
in theſe curious Imitations,—I have allo brought you a 
Pot of another Species of the Medicago, which you fee is 
a T refoil, bears a Ycllow Flower like the other, and on 
ſome of the creeping Stems the Fruit or Seed-Pods of a 
tongiſh Form, ſhriveled and irregular, of a Brown Co- 
lour, and hanging from the Side of the Pot, look in an 
indirect View, like ſo many Caterpillars crawling upon 
it : : 


Euphreſ. Indeed I think they do;—it may well be 
called the Caterpillar Plant, as it reſembles ſome ſorts of 
thoſe Animals ſo nearly in Size, Colour, Form and At- 
titude, ——But you mentioned another Species of this 
Plant, which produces the Hedge-Heg Seed-Caſe, pray 
Cleonicus, have you brought me a Pot of them too? 

*- Cleon, I have, my Euphreſyne,—here it is—you obſerve 
the ſame Appearance of the Plant nearly as in the other 
Species, the three Leaved Foot Stalk, the Yellow Flower, 
&c,—— But the Seed-Caſe is remarkably different, being 
as it were Globular, and thick ſet with Spines or Prickles, 
conſequently muſt reſemble a Hedge-Hog, when rolled up 
into its round Form. ak udica vg 

Euphroſ. But in the Hedge-Hog you gave me, the 
Spines are trait, but thoſe, in the Seed-Pod are very much 
curved, I fee; in other reſpects, there is undoubtedly 
2 very conſiderable Reſemblance in the Form, 

Cleon. Tis true my Euphroſyne, theſe Spines or Thorns 
are curved or hooked, fure enough.——But do you ſee 
the Reaſon of that, or rather the neceſſity of it? 

Eupbreſ. T cannot ſay I do, Cleonicus; — The Surface 
of the Pod being a little confuſed with ſo many Hooks or 
Spines, I fancy, prevents my forming ſo clear a Judge- 
ment of the Reaſon of ſo wonderful a Conſtruction of this 
Part. pi * 3 
Cleon. Wonderful indeed, you will think it, when you 
ſee the Seed-Pod unraveled, and extended to its full 
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Length, You will ſee'very plainly, that it is a Globe 
conſiſting of ſeveral Mreaths or Sprrals, like the Snail- 
Shell, though in a different Manner put together. — That 
they begin immediately from the Pedicle or Foot-Stalk, 
and in feven or eight Wreaths, end in the Top or oppoſite 
Part,—— That when I unravel it, by diſengaging the 
Wreaths from each other's Hooks, it appears to be ſome- 
what like the common Caſes of Pulſe, as Peaſe, Vetches, 
Lupins, &c.—— That on each Side of the Wreath or 
Caſe there are firmly fixed ſtrong Spines, curving or bend- 
ing alternately contrary ways. That therefore (being 
made juſt long enough) they reach over and firmly graſp 
the Wreath on either Side, almoſt exactly in form of à 
Reaper's Hy or Sickle, ——As I unwreath it, and draw 
it out, you ſee the ſmall Seeds drop out upon the Table, 
almoſt like Kidney Beans. e 
Lupbroſ. 1 do; and T further obſerve that the hooked 
Spines are now more diſtinctly viſible than before;—And 
with my Explorator JI ſee their very ſtrong Contexture, 
their fickle-like form, their ſharp Points, and their con- 
trary Poſitions and Directions, much better than I could 
do in the coiled up State of thoſe Pods. What an im- 
menſe deal of Pains (humanely ſpeaking) does Nature 
take to ſecure the Seeds of Medicago, while, on the con- 
trary, ſhe gives Wings to thoſe of the Dandelion 8 
away with the leaſt Breath of Air J nnn 
Clem, Such Variety in her Operations can only ſerve 
to convince us, that ſhe acts freely, and with the moſt 
conſummate Wiſdom and Deſign. That our Reaſon 
might always convince us from her Works, the Hand that 
formed them was divine. For my own Part, I know of no 
Piece of Natural Methaniſm more ftriking than this under 
Confideration,——The manifeſt” Wiſdom and - Contri- 
vance therein, ſo evident upon the very Face of it, affords 
a much ſtronger Confutation of Atheiſm, than all Bentley's 


Sermon put together. 4 . 
+ Eupbreſ. Why, indeed, if my dear Cleonicus ſhould 

turn Parſon for once, and preach.a Sermon from the Bible 

of Nature, taking his Text from three Verſes relating to 

Aedicago (in the Chapter of Vegetables) he would, I am 
well aſſured, find not a 5 Perſon yawning or fleeping in 
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his whole Congregation. But this by the way; what 
further Obſervations have you of this curious Sort to en- 
tertain me withal ? 

Cleon. Indeed I cannot ſay, that for Nature to make a 
Pot, and a Lid (with a Rim) to cover it, is any Imitation 
of the Potter's Art, becauſe Nature was firſt in Being ;— 
But ſuch Pots and Lids, to hold and cover the Seed in 
ſome Sorts of Plants, particularly in the Bleſſed Thiſtle, 
(or Carduus Benedictus) a Specimen of which J have here 
brought to ſhew you, though no doubt you have ſeen the 
Plant and obſerved the Flower, as being very common, 
and very beautiful. But now my Eupbroſyne mult re- 
gard and reconnoitre it with a Philoſophic Eye 

Euyphroſ. That I ſhall be ready and glad to do.— Pray 
ſhew me thoſe Pots and Pot-Lids, you ſpeak of, Cleonicus ; 
I pre-ſuppoſe they are contained in thoſe numerous Caſes 
on the Sprig you hold in your hand, are they not ? 

Clean. I hey are fo, my Euphroſyne,—and the Pots not 
only hold the Seed, and have Lid's to cover them cloſe, 
but Nature has contrived to keep the Lid upon the Pot 
by the peculiar Form of the Caſes or Empalement which 


includes them, and which You ſee is contracted in the 
middle Part, juſt over the Li 


id, to prevent its riſing up 
by. any accident before the Seed be ripe—I pull the 

aſe vpen, and is there not a beautiful appearance of a 
Pot and its Lid 

Euphroſ. Sure enough there is—T. obſerve the Lid has 
a Rim round it, ſo that it can only cover, but not fink 
into the Pot.——The form both of the Pot and its Lid is 
very Neat and Elegant——Could I have a Tea Pot and 
Lid faſhioned from ſuch a divine Model, I ſhould prize 
it far above any I ever ſaw from Nanking. 

Cleon. Since you are ſo much delig'.ted with this kind 
of Pottery in Vegetables, I muſt pretent my Euphroſyne 
with a Specimen of this F:guline Art alſo in the Animal 
Department, where Nature has proceeded a ſtep farther, 
and connected the Lid to the Pot by a ſtrong Ligament 
or Cord, —-—W hat do you ſee here in this 


oncave, m 
Euphroſyne ? N 


Euphraſ. See —why nothing but what I have ſeen an 
hundred times over before — white things in a Cluſter, 
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that J have often ſeen ſticking to Boards, Walls; 
Sides and Corners of unfrequented Places, &c. but I 
always thought them the Eggs of Inſects, and not worth 
Notice 

Cleon, You will now be convinced of your Miſtake— 
and that there are no Parts of the Works of Nature but 
what are well worth your Notice.— I place the White 
Things as you call them, under the Glaſs—where view 
them, and te!l me what you think of them now— 

Euphroſ. I ſee them i am amazed at the Difference of 
the View—why they ſeem now to be all of them long, hol- 
low, Silken Bags, open at one End—round and cloſe at the 
other,—ſome are ſo at both Ends—Where the End is 
open I obſerve the Edge is curiouſly wrought—I further 
notice the hollow Lid or Cover you ſpoke of, which ſeems 
nicely fitted to the Aperture of the Bag or Caſe—and, laſtly, 
in ſome of them I can dittinaly diſcern the Silk Cord 
which faſtens it to the Caſe. —Pray what can all this 
mean, Cleonicus ? 

Cleon. You might juſt as well aſk, what the whole Cre- 
ation means? the anſwer would bee fhew the Glory of 
Ged in an infinite Variety of his handy Works, —But, in 
ſhort, my Euphreſyne, the Hiſtory of the 33 Phæno- 
menon is this Nature has furniſhed different Sorts of 
Flies with ſharp Pointrels or Spears in their ( Podex or) 
Tails, which they have a power to dart out, and thereby 
to pierce and make ſmall holes in the Bodies and Leaves 
of Plants, and fome in Animals alſo, in order that they 
may therein depoſite their Eggs—Among theſe latter is a 
certain Fly which lays her Eggs in the warm Body of 
the Caterpillar, where they are ſoon hatched, and pro- 
duce ſeveral ( Erucæ) Vermicules or ſmall Maggots. 
'Theſe are foſtered in the Reptile's Bowels till they at- 
tain their mature State——then they eat their way out, 
which proves the Death of the Caterpillar ſoon after. 
Theſe Vermicules have no ſooner releaſed themſelves 
from the Reptile, than they fall to Work in Weaving a 
fine Silken Caſe or Coffin wherein to lay themſelves up for 
their deſtined Tranſmutation into Flies. — Theſe are curious 
Caſes or Silk Bags which you ſee, taken directly from 
the Body of a 2 as ſoon as they were finiſhed; 
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But in theſe you obſerve no Cover by your beſt Gaſs 
both Ends are alike round — When it has lain in this 
inactive torpid State the appointed Time, the Fly is pro- 
duced, and gradually getting Strength, burſts open the 
Priſon Door, or throws off the Cover, and flies away at 
lars S 

Eupbroſ. Wonderfully ſtrange and myſterious is this 
whole affair! when 1 view the open Caſes (cut length- 

ways through the middle) by the Microſcope, they appear 
like a Sort of Natural Filigree I/ori, inimitable by any 
Silver-Smiih or Silk-TPeaver in the World—— 

Cleon, They do ſo, and ſhine like burniſhed Plate, by 
Realon of the exceeding White neſs of their Silky Web, and 
the tranſparent Colourleſs Glue by which the Contexture 
is made hard, peilucid and very elaſtic; and poliſhed to 
an admirable degree by the ſmooth Surface of their Bodies. 
hut it will ſoon be time to conclude, this our laſt Spe- 
culation on ngen Vegetation, which I think I cannot 
better do than by a ſhort Recital of ſome of thoſe ama- 
ing Inftances of extraordinary Vegetation we meet with 
reſpeRting the E normous Bulk, Foliage and Age of ſome 
Trees. 

Euphraſ. I ps you gave me an aſtoniſhing Ac- 
count of the Bulk or Size of a Cheſnut Tree (part of whoſe 

Trunk is {t.!] to be ſeen) that once grew and flouriſhed on 
the Side of Meunt Aitna.—Pray, Cleonicus, do you think 
of any thing that exceeds ſuch an unheard-of Bulk ? 

Cleon. Not in regard to Bulk in particular; but take 
tne whole together of Size, Foliage, Age, &c. I believe 
there are Trees now growing, and in a flouriſhing State, 
in the Country of Senegal in Africa, which muſt be al- 
lowed Nature's greateſt Atchicvement in Vegetation ever 
known in the World. 


[Fupbroſ. And pray what wonderful Trees are theſe, 
Cleoni, cus © 
Cleon. They are called in that Country Baonars by 
the Natives; but by the French, the CALIBAS- TREE. 
— There is an Account of this Free in the Memoirs of 
the French ACADEMY for the Year 1761, by Mr. Adanſon, 
who reſiding there, ſaw many of them of different Sizes; 
but ſew of them exceeding tweive or fifteen Feet in 


height 
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height of Stem, or from the Root to the Branches, and 
in girt Seventy-hve to Seventy-eight Feet; which give 
from Twenty-five to T wenty-ſeven Feet Diameter. 

Eupbroſ. This is undoubtedly a moſt extraordinary 
Size; but {till that of the Horſe Cheſuut on Mount tna, 
does far exceed it, as being more than twice as much in 
Diameter, ——But what I think very odd, is, that the 
Huge Trunk of this Baobab ſhould have a thickneſs 
more than double its Height according to this Me- 
moir. | 
Cleon. It is in this Reſpect a Singular and ſtrange 
Phenomenon, but much more ſo vet in another, which 
is its Wonderful Branchery and Foliage, —The Limbs of 
this Tree, which are longeſt and loweſt, ſpread all 
around to the Diſtance of rr or Seventy Feet, and 
are ſo large and heavy that they bend down to the Ground, 
and hide the Body of this monſtrous Tree—other Limbs 
above riſe higher and higher, quite to the Perpendicular 
—thelſe alſo bending by their Weight, make altogether the 
Appearance of an Hemiſpherical Head or Maſs of Green 
Folizge one hundred and twenty, one hundred and thirty, 
or one hundred and forty Feet Diameter—with a Concave 
underneath as Jarge, making a Habitation for Monkeys, 
who live in this Tree in great Numbers, principally 
upon the large Fruit it produces, which the French call 
Pain de Singe, or Mankey's Bread. 

Enphroſ, What wonderful Things there are in the 
World! one can ſcarce form an Idea of ſuch extreme 
degrees of Vegetation.—Pray, Cleonicus, are the Leaves, 
Flowers, Fruit, &c. proportionably large? 

Cleon. The Leaves and Flowers are not, the former 
being but about five Inches long, and the latter ſix 
Inches wide—but the Fruit is very long and large. 
The Bark of the Tree three fourths of an Inch thick — 
and the Wood White and Soft. | 

Euphroſ. Did the Gentleman ſay any thing about the 
Age of ſuch marvelous Productions, Cleonicus ? 

Clean, Only this—that ſome names are ſtill to be ſeen 
which were cut in the Bark in the Year 1555, from 
whence and from other Circumſtances, he conjectured, it 
was: probable they began * not long after the _ 
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If we allow the Cheſſnut Tree on Ana to have en- 
creaſed in Diameter 4, of an Inch, one Year with 
another, it will appear to be eight thouſand Years old, 
much older than the World itſelf, according to the 
vulgar Account. 


Euphroſ. But that Suppoſition will prove too much, 
Cleonicu. 1 

Claon. I can aſſure my Euphroſyne, that his Stcilian 
Majeſtys Topegrapher has by Experiments proved much 
more. By digging through the Lava in the level Coun» 
try adjoining to the Foot of the Volcano, he obſerved 
the gradual Increaſe of the Strata or Layers, from time 
to time, and plainly proves from thence that the Age of 
Mount Aitna is many times greater than that of the 
World. But it grieves the Good Man, that he dares not 
divulge what he proves to be fact and it is time to defiſt, 


my Euphrehne, when we are in reality arrived to a Ne 
plus ultra. 


. 


DIAL OGUE VIII. 


Of Marine VEGETAT1ON., Of Submarine PLANTS 
in general. Of Al boreſcent Submarine SHRUBS, 
Of various Forms of CoRALLINEs, Of Coral 
TrxEEs. Of MapREORES, ASTROITES, &c. 


; Cleonicus, 

E are now, my Euphreſyne, launching into the 

boundleſs Ocean, to explore the Wonders of the 
Great Deep, particularly thoſe which are of a Vegetable 
Nature, and appear in the torm of Plants, Shrubs, and 
Trees. For Vegetation and Vegetating Bodies are not 
more common and viſible on the Land, than in and on 
the Sea Coaſt, under the Water, every where—But the 
Subjects and Subſtances of Marine Vegatation are very 
different from thoſe on the Land.— The manner or 


mode 
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mode of Vegetation itſelf varies zalſo very much from chat 
in Land Plants. — | df dy 
whroſ. Pray in what Particulars does the Marine 
Vegetation differ from that in our common Vegetables ? 
Cleon, Vegetation in the Earth is carried- on by a Cir- 
culation of Fluids through the Organical Parts of com- 
mon Plants, but in thoſe of the Sea nothing of that kind 
appears. All Land Plants germinate from a Seed; but 
the Origin pr Generation of a Sea-Plant is not yet known, 
as no Flowers or Seeds in them have been yet diſcovered 
with any certainty.— A Land-Plant draws its Nouriſh- 
ment from the Earth by means of a Root, and its num- 
berleſs Ramifications and Fibres ; but nothing of this 
kiad, is ſeen in a Sea-Plant, —— They are fixed by a 
broad Baſis to the hard Surfaces of Stones, Rocks, &. 
— they ſeem to receive their Nouriſhment, and Prigciple 
of Growth through the Surface of their whole Bodies, 
and not from one Part only—in ſhort the moſt of what 
we know of Sea-Plants is what the MicRescops diſ- 
covers of their form, Fabrics, and component Parts, 
Euphroſ, They ſeem indeed to be every way of a dif- 
ferent Nature and Conſtruction, not only from our Land, 
but equally ſo, from our Water Plants. I ſuppoſe it in 
vain, Cleonicus, to enquire about your Method of Claſs- 
ing thefe Marine Plants for I ſuch multitudes of 
them which you have here brought together in my View, 
and as far as I can perceive, no two alike, that I don't 
expect that you can make a very minute Diſtribution 
of them into particular Claſſes or Orders, if you were 
ever ſo willing, | 
Cleon. Indeed you ſay right, my Euphreſyne ; it would be 
to little purpoſe to make more than three general Diſtinc- 
tions into PLANTS ; Arboreſcent SHRUBs, or CORALLINES; 
and Coral TRrEEs—for the hard Subſtance of which 
theſe ſubmarine Trees conſiſt, is uſually called CoRaL— 
but what the ſubſtance of Coral is, we know no more 
than what the ſubſtance of Mood is, or that of any 
other Body.—The Qualities of Bodies are all we are pers 
mitted. to know—and we find that a Tree of Coral is as 
much a Vegetable as a Tree of Timber, though * — 
he 


TEIN 
oo 


. my — EMA * 


IR 


LOS. 


8 
r 


W 
— 


* 


ö TY 


lt > 


. 


Nr 


r 


* wot 
* 


1 


244 THE YOUNG GENTLEMAN 


thereof, and the Way of Nutrition, be quite different in 
the Mediums of Earth, and Water of the Saline Kind. 
Euphreſ. T obſerve, from a genera} View of thoſe you 
call Submarine Plants, that there is an infinite Variety in 
their Forms and Mode of vegetation. SE I IS 

Cleon. There is my Euphroſyne—for ſome of them 
grow into long, broad, ſingle Leaves others branching 
out into many broad thin Leaves, without any Foot- 
Stalk—ſome grow from Pedicles, and branch out into 
little T wigs, with thin white ſpreading Leaves on the 
top, almoſt tranfparent—ſome riſe from a ſmall Stem, 
and then become ramified into a Sort of narrow, flat, 
thin Leaves or rather Branches, and theſe again ſubdi- 
vided into various others, till they make a large ſpreading 
Head,—A great number riſe in form of a Stem, Limbs, 
and Leaves, like thoſe of a Fern Branch; of which 
ſome are ſmooth, others hairy, &c.— Many different Spe- 
cies conſiſt in ſlender tranſparent Stems, and nu- 
merous Branches, with Twigs, all knotted or jointed, 
and at every Joint are two thick ſhort pointed Parts 
growing out others ſhoot out into one continued tall 
Spire, jointed all the way up; and knotted and hairy at 
each Joint, and every where tranſparent—while many 
others are quite opake, white, jointed, ſmooth, low, and 
like a Buſh, for a number of Parts grow from one Root— 
many are of a ſpongy Contexture, yet branching into a 
fort of thick Leaves or bald Limbs. —T he Spunges we have 
in common Uſe, make another Order of Submarine 
Vegetables ——with numberleſs others, too many to be 
detailed at this time.——I ſhall give you Specimens of 
moſt that are of Note, put between the Leaves of a 
Book, which you may look over at your Leiſure, for 
the beſt ſort of Information you can get of theſe Subjects, 
Will be by the Parlour and Solar MicrosCorPes. 

Fuphrs/. I am much obliged to Cleonicus, for ſo great 
a Variety of beautiful Sea Plants How wondrous their 
Forms! how beautiful their Colours, when diſplayed |! 
what a number of Microſcopic: Objects will they afford 


mie at times for my Amuſement !——but pray, Cleanicus, 


how does ſuch wide ſpreading Heads of Plants ſupport 
wemſelves in the Water upon ſuch very flenders Stems 


as moſt of them have ? 


Ct * * 
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Clean. They are conſiderably lighter than Sea- Water, 
and are therefore ſupported by it.— When, by accident, 
. they. are torn from the Rock, Stone, or Shell, they 
ſwim; and are waſhed to Shore by the Surges of the Sea, in 
great Quantities, on many Parts of our Coaſts, Here 
the YVertuoſt find a Treature, — The Farmer carries away 
Cart-Loads to manure his Land—and thoſe employed by 
the Glaſs Manufaticry, burn the Sea-Weeds for the Salts 
which their Aſhes contain. | 

Luphroſ. So it appears that even Sea-Weeds are of very 
great Uſe to Mankind. But pray Cleonicus, what is that 
white Subſtance which I ſee in Patches about upon the 
Surfaces of the Leaves, and ſometimes ſo large as to co» 
ver them entirely for a great Way together. 

Clean, "They are very fine Bladders which grow from 
the Surface of the Leaf, on each fide as thick as they 
can ſtand by each other, in an oblique or leaning Poſi- 
tion—at firſt they appear with round Ends entire—after- 
wards an Aperture at the End of each begins to appear, 
and grows larger and larger at length this Aperture 
becomes as large as the Bladder itſelf, and then the 
Form of the Bladder is changed into that of a cy- 
lindric Cell or Cup, whoſe Orifce is ſet round with 
eight or ten ſmall] white Spikes, curving inwards—the 
Surface of theſe Cells you ſee perforated with ſmall round 
holes which make a very pretty Appearance in the Mi- 
"croſcope, where I have placed theſe Cells for your View 
look at them my Euphroſyne 

Euphrsf. I do, and a curious ſpectacle they make—T 
ſee every individual thing you mention Pray what can 
be their Uſe to the Plant, Cleonicus? 

Cleon. No doubt but they are neceſſary to its Vegeta- 
tion, but in what manner is not for me to fay.,—lt is 
very remarkable that Fire alters not their Form in the 
lcaſt.— This piece has been made red hot in the Flame 
ot a Candle—now take a View of i. 
Euphreſ. I ſee nut the leaſt Alteration in the Form of the 
Cells their Surfaces, Perforations, Spikes, and every Part 
the ſame as before —only now they appear Mill-⁊ubite 
and more perfect, if poſſible, than before. 

Cleon. But the whole falls to Aſhes upon the Touch 
w+Which contain more Salt than the Aſhes of the Land- 
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Plants by much.— Ten grains of a Sea-Plant loft in the 
Fire fix grains; but ten grains of a Land-Plant will 
looſe more than nine by the ſame Calcination—con= 
ſequently the former is much more fixed and compact, 
than the Jatter. 

Euphrsſ. Well I have heard you with pleaſure on the 
Plants, Cleanicus what am I to underſtand by your 
ſecond CLASS of Arboreſcent SHRUBS, or CORALLINEs ? 

Cleon. The Submarine Arboreſcent Shrubs are ſuch as 
you fee here in various Specimens, choſen on purpoſe 
for your inſpection—theſe, properly ſpeaking, are not 
Corallines, as there is nothing of the Nature of Coral 
ſeen about them ſo far from it, that ſome of theſe Srubs 
ſeem rather to have ſome Parts reſemble the Texture of 
Bark and Med) Filaments, though not really ſuch—— 
Theſe Sea Shrubs have very ſhort Stems, branching out, 
and ſubdividing into many upright Sprigs, of a conſide- 
Table height——theſe have no lateral Twigs, Leaves, 
Flowers, or Fruit—the ſubſtance is very ſimple, conſiſt- 
ing of an upright Stem and Branches, covered on the 
outſide with a thick cruſtaceous Coat, and containing 
within a hard Subſtance of a dark colour, and britttle 
as. Bariey-Sugar——all this is evident to your View in 
the ſeveral Shrubs betore you, in Pieges that axe broken 
oft ior that purpoſe. 2 

Fuphroſ. | lee a great variety in the coating of the 
difterent Shrubs ; but very little in the Stems themſelves, 
I obſerve in ſome, it is very thin, in others very thick 
—in ſome it is ſmooth, in others very rough—in moſt 
Sorts it is of a roundiſh Form, but in ſome, I ſee it con- 
ſiſts of three Sides. lt differs greatly in colour too; a fine 
Purple, a Yellow, an Orange, a Pink, a White, ſeverally 
adorn them. —Thtis Coating is of fo brittle and cruſty a 
Nature, that I can rub it all to a Powder in my Hand. 
—With my Explorator ] lee it is full of ſmall Holes all 
over the Surface ſome of theſe are round; others Jong 
ſome of a Conical Fizuie—In others I fee no Hole, or 
any thing like one— | - 

Cleon. Your Remarks are very juſt in every reſpect, 
my Eupbr«ſyne, Under this cruſtaceous Bark is con- 
tained a dort ot black Sea-Hood, which makes the 2 
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of the Shrub—it is almoſt like black Elm but in ſmall 
Twigs, it appears, of a Vellowiſh colour—it ſeems very 
cloſe and compact, without any Pores—it is hard to cut 
with a knife—it breaks with difficulty and burns in the 
Flame of a Candle to a black Coal - being taken out of 
the Flame, it is glowing for ſome. time. when tho- 
roughly burnt, it falls into a, white 4%, like common 
Woad-Coal—During this Calcinztion, it omits a great 
deal of black Oil, which runs down upon the Pincers 
that hold it- | 4] 
Euphroſ. Theſe are ſufficient Proofs of its being Wood, 
though of a very peculiar Sort. Here ſeems to be 
ſomething of a like Subſtance in this odd Production, 
pray what do you call it Cleonicus ? s 
Clean. It is called, the SEA Fan——It grows from 2 
Baſis upon the Rock, like the other Shrubs, but its Ra- 
mification is its Branches, all, connected with each other, 
ſpreading wider upwards as it grows higher, till it almoſt 
acquires the Form of my Euphreſyne s Fan. It is cer- 
tainly a very great Oddity - but our next Subject is ſtill 
more ſingular. | oo. 
Eupbroſ. Pray what may that be Cleonicus ? | 
Clean. This beautiful Species of true Cox Al LINE, 
which you obſerve has a moſt delicate Appearance of 
Mood and Coral joined together throughout the whole 
Body of the Plant. —— The Woody Part is of the ſame 
dark Yellow as that of the Shrubs, and appears to be of 
the ſame Texture when applied to the Flame for Caſting 
tion,—The Coralline Part is white, and conſiſts of 2 
Sparry Cryſtal Subſtance, or hard flakey ſhining Matter, 
as you may ſee when broke aſunder.— But the Surface 
is every where neatly fluted or channeled all around 
And this Coraline Part is curiouſly ſet or joined in the 
Sockets of Wood on each Side. A Plant compoſed 
of two ſuch different Subſtances, placed alternately- one 
in the other, through the whole Fabric, is no where elſe 
to be found among all the wondrous Works of Nature 
that I know of, — There is a larger Species of this ſame 
Coralline, covered all over with the ſame thick cruflaceous 
Coat, as you ſaw on ſome of the Shrubs, as will appear 
by taking it off from any Part or Branch, 
Eupbref, 
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Euphroſ. I ſee every thing with Admiration that you 
deſcribe.— But pray tell me next, Cleonicus how theſe 
Coralines differ from Coral itſelf ? 

Clean. CORAL conſiſts altogether of a Vegetable Spar 
or Cryſtal, which the Earth produces, and is nouriſhed by 
the Sea-Water,—[It chiefly grows upon Rocks, and is 
of various Species, Forms, Sizes, and Colours. The moſt 
perfect Sort of Coral is the Red and the White, for the 
Black Coral is no Coral at all, but a Submarine ond. — 
The Trees of Red and HYhite Coral are covered with a 
ſoft cruſtaceous Coat, which eaſily comes off when the 
gather it, and then it appears of a ſmooth poliſhed Surface 
as we uſually fee it,—Beſtdes the true Coral, there is a 
leſs perfect Sort, not near fo ſolid, compact and ſparry, 
but full of Pores on the outſide, and of Vacuities within. 
—Ihis Species is called Mairepore, and grows to the 
Height of two or three Feet, and ſpreads into a Head as 
wide,—a compleat Tree of this kind I have procured for 
my Euphroſyne's Examination at leiſure Hours. 

Euphroſ. Well, this is a noble Preſent indeed. I never 
ſaw a Coral Tree before I cannot but admire its won- 
derful and ſtrange: Form and Manner of Branching out 
into ſuch a Number of Parts, every where alike. Il fee 
the Surface very rugged, and full of Pores all over. 
I ſhould be glad t to lee how it appears within when broke , 
Cleonicus? 

Cleon That you will do, my Euphrofyne, in a Piece L 
Juſt now broke off for that very Purpoſe. —You ſee the 
large Pores on the outſide penetrate into the Body of the 
Madrepore, every where.—That the Subſtance is not 
ſolid, but full of V acuous Spaces, like Bladders, in all the 
middle Part—ſome in a perpendicular, ſome in a lateral 
Poſition.— Vou further obſerve the Subſtance is: very 
friable, and is eaſily reducible: to Powder. But the great- 
eſt Curioſity of this kind that I ſhall be ever able to 
ſhew you, is a Specimen of Madrepore from the Rocks 
of Canada in North America, which when broken, ex- 
hibits a lovely Blue Colour to the Eye. A Spectacle 
— Species of Coral) not found on this Side the A- 

ntie that I have eyer heard of.—It is alſo of that 


Sort 
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Sort called Aftroites, becauſe the Oxificeg of the large 
Pores ſeem, at a Diſtance, like ſo many Stars, and vari- 
gated with Black and White Rays. 

Ephreſ. Theſe valuable Specimens of Coral, parti- 
cularly the American Blue, will greatly enrich my Col- 


lection, and engage my Efteem and Affection for the 
kind Donor, ; 
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YOUNG GENTLEMAN ax» LADY's 


+ þPEFFLOSOPHY. 


. 
o M TAIN IN O 


A General SoxvEVY of the ConsT1TuentT ParTs 
of the EARTH near its SURFACE, vis, MouLDs, 
STONES, FossiLs, MarcasiTiEs, OREs, and 
METALS. | 


* a. yy * ah * „ 
— 


DIALOGUE I. 


The genuine Tatory of the FORMATION, Pro- 
DUCTION, and VEGETATION of Terreſtrial 
Bop Es in general. | 


5 Cleonicus. 
"TE are now, my 2 arrived to the laſt 
great Department of Nature's LABORATORY, 
wherein moſt of her wonderful Works have their Origin, 
which we view above the Surface of the Earth; and 
numberleſs others begun, carried on, and compleated 
quite out of our Sight beneath it; of theſe we ſhould 
know nothing at all, were we not to dig for ſuch hidden 
Treaſures of er to the Form and * 
| art 
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Parts of the Earth, there is no doubt but it was-always 
the ſame from the Beginning 'as it is now, and will be as 
long as it exiſts. And as to the Method of philoſophizing 
about the Phænomena of its Operation and Produce in 
its Interior Parts, we muſt ſhew by Experiments. that it 
depends upon three Fundamental Principles. | 

Eupbroſ. And pray what are theſe Cleonicus ? 


Cleon. The firſt is an Univerſal Power, Energy, or 


Spirit, which is the Divine Agent, or Efficient Principle 
by which the whole Maſs of Matter in the Earth is ac- 
tuated, agitated, and put into conſtant Motion. —— The 
Second Principle is, an Univerſal Power of Vegetation 
by which all Bodies in the Earth increaſe in Bulk, and 


ow from ſmall to great, ——The third Principle is, an 


: 
Univerſal Plaſtic POWER, whereby every Body in Nature 
receives its peculiar and ſpecific Form, and ſuch a particular 
Texture and Conſiſtence, by. which it differs from every other 
Body. | | 

Euphroſ Theſe Definitions and Principles are rather 
too high for me, Cleonicus, till you have accommodated 
them more to my Underſtanding, by a proper Expoſition 
and Illuftration of each, | i A, TELL 

Clean. That is to be the Employment of the preſent 
Hour, my Zupbroſyne.— Therefore with regard to the Fit 
Principe or Univerſal -AGENCY, it is manifeſted by ever 
thing we ſee—We find a genial Warmth in the Earth, 
and all its Parts, Solid or Fluil——There can be no 
Warmth in any thing, where there is no Motion of its 
Parts, for it is that Motion that excites the Senſatiom of 
Warmth or Heat, as is known by a thouſand, Experi- 
ments every Day. Now Matter is of itſelf abſolutely 
inert, or unadtive, and cannot put itſelf into Motion 
therefore Motion muſt be communicated from. ſome exter- 
nal Azent—but we find Warmth and Heat in all Parts of 
the Earth, more or leſs; this proves all Parts are more or leſs 
in Motion, and conſequently that there is an univerfal 
Agent, or Spirit, or Divine Power, which (as VI RGI ex- 
preſſes it) cheriſhes, and actuates every Part, and mixes ſtſelf 
wich the whole Maſs, —He juſtly calls it, a Vigeur pros 
ceeding from Heat or Fire—and it is well known that the 
Earth is compoſed of ſuch Parts as are always * 
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each other, and producing great Degrees of Warmth and 
Heat; and ſomet mes of Fix E and FLAME itſelf 


Hence thoſe wonderful Phænomena of Hor SPRINGS 
every where; and of terrible Vorcanos in all Parts of 
the Earth We obſerve a conſtant Perſpiration in the 
Earth, as well as in Animals, and Vegetables, — This 
Perſpirable Matter is indeed inviſible in the Summer 
Heat, but is condenſed into Fogs, Miſts, &c. by the 
Winter Cold, as we ſee by our own Breath—The va- 
rious Materials of which the Earth is compoſed, natu- 
rally ferment, more or leſs, as Filings of Steel and Sul - 
phur made into a Paſte, will ferment, grow Warm b 
degrees, then becomes very Het; and at laſt kindles into 
a Flame. — We fee, not only warm and cheriſhing Va- 
pours conſtantly exhaling from the Earth, but in ſome 
Parts very hot Ones; and in others it breaths Smoke 
and even Fire itſelf, as in the Vale of Salfatara in Ttaly. 
There are many other Phænomena which prove a con- 
ſtant Motion of the Earth from the Central Parts towards 
the Surface, —Witneſs the conſtant Supply of fuliginous 
and inffamable Matter to Volcanos through all Ages of 
the World. —Of 1fands riſing out of the Seas, where none 
had been ſcen before. —The conſtant ri/mg of Stones from 
the internal. Parts of the Earth to the Surface, though 
gathered from thence every Year, —The conſtant Appear- 
ance of fractured Stones, and Flints, in Gravel and Chalk 
Pits, which muſt be the Effect of the internal Heat. 
Theſe Stones and the Pieces belonging to them are never 
found together in the Beds or Layers where they were 
formed and broken ; which plainly ſhews a Power that 
urges and carries them in Directions from each other.— 
Theſe, and many other Arguments that might be addu- 
ced, inſallibly prove a conſtant Internal Agency throughout 
the whole Maſs or Body of the Earth. 

Eufphroſ. Indeed, Cleonicus, I am thereby ſufficiently 
convinced of the Truth of this great Principle you pro- 
poſed to eſtabliſn.— Pray by what Obſervations is your 
ſecond Principle of an Univerſal Vegetation in the Earth, 
ſupported ? 

Clean. By the plaineft Matters of Fact my Euphraſyne. 
We ſee all kinds of Spar grow and 8 in Bulk wh 
| | ö 


* 
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the peculiar Juices and Fluids of the Rocks, where ws 


are produced. We fee the various and beautiful Efloreſ= 
cencies iſſue from the Surfaces of hard Stones and Rocks. 
—A great Variety of I/hite pure Cryſtals in pyramidical 
Forms, growing extremely numerous and beautiful from 
many Sorts of Rocky Subſtances. —Particularly that moſt 
wonderful Species called Iſland Cry/lal, juſt ſheoting 
from the Rock to Pyramids of an enormous Size.—Alfſo 
ſmall and large Co/umnar Cry/lals, in large Bundles, ris 
ſing together from the Rock. —Even Metals themſelves 
will aflume the Form of Cryſtals, and grow in large Heads 
from the Mineral Stone or Ore, witne's thoſe of Copper, 
glowing with their native glorious Azure in the Mines of 
Cornwall, & ——ln ſome Pieces of Iſand Cryſtal we 
lee a pleaſant SpeQacle, whole Crops of Mundic riſing in 
ſlender Stems, with their Black Heads filled with Yellow 
ſhining Bronze, as plainly as the Corn in the Fields, 
We ſee all kinds of Taiks, and even that wondrous one 
called Muſcovy-Glaſs, grow naturally from hard Earth, 
and Stony Subſtances. That fingular . called 
Aſbeſtos, moſt evedently grows from an earthy Root. 
Thoſe Productions we call Prain- Stones have all their 
Radical Parts by which they grow from Submarine Rocks, 
— What the Naturaliſts call Pyrites, or Fire Stones, ſhew 
the Root from which they ſhoot upwards in ſuch curious 
Forms and Configurations, Even common Pebbles too, 
many of which exhibit the moſt evident Sign of a Root, 
or Radical Part, from whence the Subſtance of the Stone 
gradually proceeded. - Yea Metals in their pureſt Forms, 
actually preſent us with arboreſcent Hegetatians, thus we 
find real Sprigs and Branchery of maſſy and malleable 
Copper in C.rnwall. All kinds of Metals grow in their 
proper Earths or Ores; and in particular, SILVER diſ- 
covers as perfect a Vegetation in Branches and Leaves as 
Fern itſelf can do. Gold grows in Grains in different 
Degrees of Size.—And Tin 1s frequently found growing 
in the Form of Pebbles, ſmall and large, —As Tron is in very 
large Stones of the Pebble kind, in Colebrooke Dale, &c, 
— The Copperas Stone, plainly grows from a Root 
Alſo that called the Starry Waxen Vein, which when broke, 
exhibits a moſt curious Irradiation in the — of a 
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$tar.——Numberleſs other Inſtances might be produced 
if it were neceſſary to prove the Exiſtence of this Uni- 
verſal Power of Vegetation in and through all Parts of the 
Earth, and the various Bodies it contains. 

HFuphoſ. I think no Steptie can defire more or plainer 
Demonſtrations thereof than you have given. —— And 
now Cleonicus, in the laſt place, pleaſe to tell me from 
what Sort of Arguments you deduce ycur third Great 
PRINCIPLE of an Univerſal PLasTic Pow in Na- 
ture? 

Cleon. By a Plaſtic Power, I underſtand that which in 
the Beginning gave Birth to that beautiful Order and 
Frame of the Mundane Syſtem we every where behold.— 
To that Regularity, Diſtribution, and Diſtinction that 
we obſerve to be permanent, and at all times uniformly 
the ſame amongſt all the Myriads of different KinDs and 
SPECIES of Beings and Bodies we find therein. This 
Power imprefles on Matter thoſe general Marks and cha- 
racteriſtic Forms, Shapes, Traits and Lineaments, by which 
Bodies are diſtinguithed into their Primary KinDs and 
CLassEs, and which ever continue the fame.—— Thus 
Earth, Sand, Gravel, Clay, Loam, &c. are in all Parts 
of the World of the ſame unchangeable F,rm and Nature. 
Stones, Flints, Pebbles, Slate, Marble, Marcaſities, 
and Metals are conſtantly the ſame in every Part of the 
Globe. Spars, Cryſtals, and Precious Stones, are 
invariably the ſame for ever.—— Skins, Shells, Feathers, 
&c. are always the ſame for the ſame Animals. — The 
Matter may be what you pleaſe, but while it has the ſame 
Form, it will conſtitute the {ame Kind of Body, If the 
Form of a Sco!!:p Shell be impreſſed upon the Subſtance of 
hard Stone, it will make a Scallep Stone, though not a 
Scoilop Shell. And many ſuch Forms of Shells we find 
every where exiſting in mere Earth, Sand, Loam, Peb- 
bles, the hardeſt Rocks, and on the higheſt Mountains. 
But the perfect Impreſſion of a Cockle Shell in the 


middie of a ſmall Pebble, ſcarce half an Inch wide, and 
of the very fame Matter with the Pebble, is an infallible 
Proof that it was purely and alone the Effect of this 
Plaſtic Pimwer, for it would be too ridiculous to ſuppoſe 
any Shell from the Sea could have got into this Infant 

| * Pebble 
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Pebble in Greenwuh Park.-——T hat this Power forms 
Shells at Land the ſame as thoſe in the Sea when it has 
the ſame Materials to work upon, is evident from what 
is ſeen every Year at Richborough Caſtle in Kent, where 
numberleſs ſmall Shells are conſtantly formed from the 
Spray of the Sea (at a Mile Diſtance) and though they are 
deſtroyed every Year by the Plaughing of the Ground, 
they are yet as conſtantly rẽgenerated. Vea, in many 
Parts of the Earth, Shells are formed in Beds without the 
leaſt Admixture of Earth between them, as in the Peaſy 
Grey, near the Iren Mines at Battle in Suſſex.—— Again, 
ſome hard Stones conſiſt of nothing but Shells throughout. 
——[ have ſeen Lumps of ſoft moiſt Sand, in a Sand- 
Pit, appear with the Lineaments of Cockle Shells, more or 
leſs viſible, while by the Touch only they would crumble 
to Powder,—— Not only the Impreſſions of Shells, but 
of Plants and Animals of many Sorts are found in all Parts 
of the Earth; the Figure of the Fern and the Fiſh may 
as well be ſtamped in St-ne, as in the Subſtance of a Plant 
or Animal,—We find Nature, as it were, ſportive with 
this Power, ſometimes in preſenting us with the Figures of 
many Sorts of Shel!s, Animals, &c. which were never ſeen, 
or known to exiſt in any Part of the World. The moſt 
remarkable Inſtance of this kind is the Serpent Stone coiled 
up in folds like a Serpent or Snake, from the ſmalleſt Size 
to the enormous one of two Feet in Diameter, in ſoft 
Earth, and in the hardeſt Stone, If theſe are not ſuf- 
ficient Proofs to convince my Euphroſyne of the real Ex- 
iſtence of ſuch a Plaſtic Power in Nature, I ſhall relax a 
little in my Expectation of ſeeing in my Siſter the moſt 
accompliſhed Female Philoſopher. | 

Euphroſ. Oh, Cleonicus ! You have quite ſtopped my 
Mouth. I cannot ſay, I am not convinced, for that 
would argue Dulneſs; nor do I dare to ſay I am, for that 
would be paſſing too great a Compliment upon myſeif,— 
However this you may be aſſured of, that you have tho- 
roughly proſelyted me to your Philoſophical Sentiments fo 


far as I underſtand them, 
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PGIALDGUE. ik 


Of the moſt remarkable EarTas; CHALK andFLINT., 
Fuller's EaxTa; EARTH of the Soapy Rocks 
in Cornwall, Of Muſcovy GLass or TALK. 
Of AMBER, and its Native PROPERTY of Ar- 

TRACTION. Of the TourMaLin, Of Medi- 
cal ELEcTRICITY, and its great USEFULNESS 
in curing DIiSEASES. 


Cleonicus. 

N our laſt Conference, I took an Opportunity of ex- 

pounding to my Euphreſyne thoſe Principles which 

relate to ſuch a Theory of the Generation and Production 
of Natural Bodies, found in and upon the Earth, as I 
judged moſt rational and conſentaneous to their various 
Phenomena.—I ſhall now proceed to a brief SURvEY of 
ſuch Foil and Mineral Subjects as are moſt rare and ex- 
traordinary, and which attract our Attention and Admi- 
ration on Account of ſome ſignal and ſingular Properties 
and Qualities we find them poſſeſſed of. 

Zuphroſ. Such Topics muſt afford Matter of curious 
and inſtructive Speculation; and as you propoſe to illu- 
ſtrate each Subject by rea! Samples and Experiments, fo 1 
cannot doubt of being able to comprehend the greateſt 
Part of what you may deliver on theſe intricate and leſs 
known Parts of Natural Science. 

Clean. I ſhall paſs by the well known Subjects of Earths, 
Sand, Gravel, Clays, Marls, &c. to thoſe that have been 
leſs obſerved and eſteemed valuable Curioſities on one 
Account or other.——Among theſe I ſhall not heſitate to 
give CHALK a Place—I don't know another Inſtance 
where Nature has io much contraſted the Parent to its 
Offspriog.—— The ſofteſt and whiteſt Subſtance here 
produces the hardeſt and blackeſt of Bodies, the FLinT.— 
A Body of the utmoſt Uſe in ſtriking Fire with Steel, — 
Chalk is converted by Art into Lime, Thiting, &c. fo 
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very neceſlary in Building, and many Domeſtic Uſes, as 
my Euphreſyne very well knows in regard to her Silver 
Trinkets, — Chalk is the moſt remarkable Abſorbent in Na- 
ture, and worth all the Foreign Earths imported from abroad, 
being a Specific for the Heart-Burn infallibly, —— Again, 
Chalk Hills afford us the beſt SprINGs of Soft WATER; 
and ſoften Hard Water the beſt of any thing.—Laſtly, 
Chalk is an excellent Manure fir Land. 

Euphroſ. Theſe uſeful Properties certainly render Chalk 
a Celebrated Foſſil. Pray, Cleonicus, What do you ſay 
of FuLLER's EARTH, of which we make ſuch conſtant 
Uſe in taking out Spots of Greaſe, Oil, &c ? 

Cleon. I can ſay nothing more of it than what you have 
ſaid yourſelf my 1 ea Its peculiar Property of 
ſcouring and cleanſing CLoTHS and STUFFS from Oil, 
Greaſe, &c. made Uſe of in manufacturing them, has 
rendered it an Eſential Article in the Fulling Trade, and 
therefore of the utmoſt Conſequence in Commerce ; and, 
of courſe, entitules it to a diſtinguiſhed Rank among Foffuls. 
Indeed the Microſcope ſhews nothing in the Particles of 
this Earth different from thoſe in any other; ſo that the 
Cauſe of this Effect is yet a Se:ret. 

Enphroſ. As Nature has been fo kind to indulge me with 
ſo uſeful a Material, I ſhall excuſe her for keeping its 
Operation a Secret ——W hat is your next Foſſil of Note, 
Cleonicus f 

Cleon. Something that you would imagine by all your 
Senſes was much more likely to Cloth than the Earth 
now mentioned.— It is the Earth from the Soaey 
Roces in Cornwall, near the Lizard's Pont. — There are 
two of theſe Rocks, at five Miles Diſtance —— The ſin- 
gular Property of this Earth is, that it has all the Appear- 
pearance of a Natural SoAP, both to the Eye and to the 
Touch, in reſpect to Smoothneſs, Lubricity or Slipperyneſs, 
at the ſame time that it hes none of the Effects of doap or 
Fuller's Earth. In one Rock the Earth is much whiter 
and ſofter than that of the other, —— There are ſeveral 
Pieces from each Rock, which I procured for your In- 
{petion—look at them, and take them in your Hand.— 

 Fupbrsſ, Upon my Word, Cleonicus, if my Eyes were 
ſhat, I ſhould imagine I had ſo many Pieces of hard Soap 
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in my Hande. they have not only a ſoapy Touch, 
but they Py like $14p. —— The very Pebbles 
ſeem flippery, as bed with $ Soap, and they have a 


ſoapy look. 8 i wonder at, is, that it does not 
flick to my Hands and F ingers—inftead of that, it leaves 
them quite clean and dry, ——Well, | never ſaw a greater 
Deception.——lt will not, by w hat you ſay, either lather 
like Soap, or take out Spots of Greaſe like Fuller's 
Earth.—-—Pray to what Uſes may it be applied, Cle- 
onicus ® 

Cleon. It is monopolized by the Manufacturers of Eng- 
I CHINA, on account of its whiteneſs, fineneſs, and 
firmneſs of its Grain —— But after all, we have nothing 
to compare with your Nankeen and Dreſden. 

Eupbreſ. I believe fo, Cleonicus; for though I admire 
this Mimic Earth as an excellent Natural Curioſity, yet I 
do not admire the China that is made with it at all.. 
Now what remarkable Foſſil have you for our Contem- 
plation next, Cl-onicus ? 

Cleon. Why that is a Piece of Nature's GLass-M axu- 
FACTURY, What we commonly call Muſcovy GL ass 
and is the principal and moſt noble Species of TALE, 
that the Earth produces It is dug cut of the Moun- 
tains in the northern Parts of Muſc:vy, from a hard Earth 
to which it adheres, as ſeen in the large Lumps that are 
brought from thence to us ——- All the internal Taiky Part 
conſiſts of an infinite Number of Lamire, Plates or Flakes 
of a tough, tranſparent, polite Subſtance, very much re- 
ſembling thin Plates or Sheets of Glaſs. It is ęaſily 
ſplit, ſliftered, and ſeparated into Plates and Pieces, more 
or leſs tranfpirent, as they are thinner or thicker.— They 
are often {o very thin as to float in Air—and 10 produce 
the moſt intenſe and brilliant Colours of Light by Reflex- 
ion, that can be ſeen in Nature.—— They have nothing 
brittle in their Compoſition—but very elaſtic and ſtrong, 
(though extremely thin,) and pliant to the laſt degree.— 
Hence their great Utility in Optics, as the moſt proper 
Means for holding Objects placed between two of them, 
to be viewed in the Holes of Sliders under the Micro- 
ſcope—as they may be taken of any Thickneſs, Length, 
OI Breadth that Lanthorns may require, ſo they are much 

more 
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more convenient to put into thoſe Utenſils than Glaſs, 
which is brittle ; or Horn, leſs pellucid. Beſides, it is 
not ſoon affected by Fire or Flame; if a Piece be held in 
the Flame of a Candle, till it be red hot, when you take 
it out you ſ:e no Alteration in its Tranſparency, or any 
other Property.— — Though by a long Continuance in a 
very ſtrong Fire, it will become calcined, and quite Opake, 
much reſembling Leaf Tin.—-—T ſhall preſent my Euphre- 
ne with a choice Sample of this Faſſil Glaſs, adhering to 
its native Earth, for her further Examination at Leiſure, 
and by which ſhe may prove not only the Experiments 
now mentioned, but many others at Pleaſure, 

Euphraſ. 1 fee in this, as in moſt other noble Works 
of Nature, that their Formation was not a Sportive 
Amuſement of Omnipotence, but beneficiently intended 
to be ſubſervient to the common wants and neceſſities 
of Mankind—1 ſhall thankfully depoſite your curious Pre- 
ſent in my Muſeu, 

Cleon. Your religious Reflection on Final mg 5 pleaſes 
me much my Enphroſyne ; that is uſually the Fir Fruit 
of true Philoſophy—This brings to my Mind anew that 
wanderful Power we have, ſometime ago, fo largely 
contemplated, I mean ELEcTriciTy——for fince that 
Time many things have been diſcovered, both with reſ- 
pet to the Bodies in which it reſides the Uſes that may 
be made of it for the real Benefit of Mankind—and the 
Means by which it is beſt adminiſtered for thoſe ſalutary 
Purpoſes ————— 

Euphreſ. I know by your Stile and Manner of Speak- 
ine, that I am to hear ſomething further both in the 
Philoſophical and Medical Conſideration of this amazing, 
Power. 

Clean. You are quite right in your Conjecture, my 
Euphroſyne.—Before, we only took Notice of the Power, 
and ſaid very little of AMBER itſelf, as a Foſſil, the 
moſt rerowned of any in all Antiquity upon that Ac- 
count——as to the Origin and Nature of Amber, it is 
ſcarcely yet known; but the moſt probable Account of 
it, is of Mineral Nature, a kind of Bitumen, that was 
once in a Fluid or very ſoft State, as is evinced by the 
Number of cxtraneous Objeds obſerved in it, as Stratos, 
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ſmall Inſects, &c.— That it was hardened into the preſent 
State by a Mineral Acid, of the Nature of Spirit of Sul- 
phur, Oil of Vitrol, &c. The native Colour of Amber 
is Vellow. Alt is tranſparent to a conſiderable Degree 
It is of a hard, compact Confiſtence——admits of a very 
high Poliſh—Is of an Inflamable Nature, —Tt is faid to 
be ſoluble in certain Menſtruums; but that is doubtful. 
Euphreſ. Pray Cleonicus, is there any other Foſſil, or 
Body, remarkable for Electricity, beſides Amber and 
Glas? | 
Cicen. There is, my Eupbroſyne ; and it is of late Diſ- 
covery. Indeed, it is more eminent than either of them, 
in reſpet of its Electrical Quality.—It is a Gem, or 
Jewel, which the Dutch Jewellers firſt diſcovered to have 
an Electric Power; for in heating it by grinding and 
poliſhing, they obſerved that it attracted Afhes and other 
light Bodies near it, and therefore called it the Afhen 
Tracker, but now it goes by the Name of Tourmalin,— 
As Electricity is of two Sorts, Amber poſſeſſes one and 
Glaſs the other; but the Tourmalin poſſeſſes them both, or 
rather, both Sorts may be excited in it, — The Poſitive on 
one Side, and the Negative on the other Side.—The 
Mode of exciting it in Amber and Glafs is by Rubbing, 
but in the Tourmalin it is excited by beating it only, 
'T hus if it be heated by the Fire, or hot Water, one 
Side will attract, and the other repel light Bodies. But 
as it is of ſmall! Bulk it will not afford theſe Powers in 
Quantities and Strength ſufficient for Practical Uſes— 
TT here fore the Tourmalin is a Singular Curigſity only, and 
as ſuch I here preſent my Euphroſyne with one to try 
Experiments upon, when ſhe has nothing elſe to do. 
Enuphreſ, This is a Precious Stone indeed, Cleonicus ; a 
Cem of intriſic Value—ſuch Fewels as theſe ornament the 
A7ind, not the Body.—T hey truly decorate the Philo- 
ſophie Part of our Sex—but Pray excuſe a ſmal] Di- 
greſſion, Cleonicus, in what reſpects has Electriciiy been 
improved for Medical Purpoſes of late! | 
Clean. The true Reaſon why Electricity was not ſe 
ſucceistully applied to the Cure of Diſeaſes formerly as 
it is now, was, becauſe it was given in too great Degrees 
ef Force; this was ſoon found to be the Caſe, and pave 
Occaſion 
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Occaſion for. the Invention of the ELECTROMETER, an 
Inſtrument adapted to the Leyden Vial, which meaſures 
and adjuſts the Eledtric Power, or Shock, in any given 
Degice you pleaſe. The Sheck from the Vaal itſelf, 
though in the loweſt Degree, was by Experience ſoon 
found to be too great and ſudden, for many particular 
Diſorders, therefore Recourſe was had to Sparks from the 
Conductor, and to the electric Stream iſſuing from the Point 
of a Metal Wire at the End of it—by a conſtant Ap- 
plication of theſe gentler Powers, the Succeſs became 
more general and conſpicuous. - But even here in ſome 
Caſes the Force of the Sparks was found to be too great, 
and that of the Siream too weak ; which gave riſe to the 
Contrivance of giving the Stream through obtuſe Paints 
f Hood, inſtead of Sharp Points in Metal. Thus a 
ower was obtained of an intermediate Degree between 
the other two. — —— And in many Diſeaſes was 
found more Efficacious. In many Diſorders, an ELEC- 
TRIC CHAIR inſtead of the Steel, with four Glaſs Feet, 
was found much more convenient, and therefure is now 
ſubſtituted for it,— They have alſo much improved the 
Amalzam for the Cuſhion, by which means greater 
Duamities of Electricity are procured from the ſame Ma- 
chine.— Theſe, with many others of leſs Note, are the 
Means now ufed in Medical Electricity, and with ſur- 
priling Succeſs; eſpecially in all Diſeaſes proceeding from 
Ooſtructions in the ine Capillaries of the Veſlels, 
which by the gentle Flux, and Strokes of the Electric 
Fluid are generally removed, the proper Circulation 
through the Parts reſtored, aud the Health of the. Patient 
of Courſe. { ſuppoſe in another Age there will be a 
CoLLEGE of ELECTRICIANS -A DocToR or ELEC» 
TRICITY in every City and Town ;—And an Electrical 
Machine and Apparatus in every Gentleman's Family.— 
Perhaps, it may at laſt come to pals, that every Mau 
may be his ewn Electrician, and the Diplomatic Gentry 
quite diſcarded. | | | 
Euphreſ. J am pleaſed to hear you arrangue ſo agree- 
ably. on the great improvements and beneficial Applica» 
tion of ELEcTRICITY in the Cure and Relief of Inva- 
lids, ——1 heartily wiſh it could be brought into a 
general Practice, and rendered (according to your Prog- 
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ſew? a fafe, eaſy, and ſpeedy Method of curing, or 
alleviating the many Diſorders and Illneſſes we are fo 
liable to. 


©1ALO0G UE OL 


Of the MacxET co Loapsroxt, Natural and 
Artificial. The NAruRE of MacxETTSM, and its 
PoLARITY, ſprwn by EXPERIMENTS. Of the 
NEEDLE and SEA-ComPass, Of the V ARIA- 
TION, and DipeinG of the Needle, Of a Central 
"MAGNET zz the EARTH, 


Cleanicus. 
HE Foffi! I ſhall next deſcribe to you, my Eu- 
phrohyne, is not only poſſeſed of the moſt uſeful, 
but the moſt ſingular Property in Nature. 

Euphroſ. And Pray, Clzznicus, what do you call this 
Feſſil? and what is it's wonderful Property! 

Cleon. It is the MAGNET or LoapsToNe, to which 
you are no great Stranger, my Euphroſyne, —Y ou know it 
has the Singular Property of attra&ting and repelling 
Iron, but no other Body, unleſs it be it's own Subſtance. 
— That there are two Parts in every Magnet, called it's 
PoLts, from one of which iflues an Aitradtive, from 
the other, a Repuiſive Power. —T his is univerſally the 
Caſe in every Piece of Magnet, great or ſmall. —That 
this Power is communicable to Iren, but to no other 
Subſtance, That the Magnetic Iron is then called an 
Artificial Magnet, and acts in every reſpect like the 
Natural Magnet.—T hat this Power circulates from one 
Pole to 'the other on every fide. — That therefore every 
Magnet is in the Center of a Magnetic Vortex, or At- 
moſphere of it's own Power. — And this I think will be 
neceſſary to ſhew you by Experiment. You here ſee 
two Sheets of Writing Paper, 


Euphrof. 
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Euphroſ. 1 do; but I fee nothing elſe, unleſs a few 


Steel Filings in a fine Sieve. 

Cleon, Theſe Filings I fift over the two Sheets of 
Paper, —and now what do you ſee, my Euphroſyne ? 

Euphroſ. VI tell you what I ſee, Cleonicus, I ſee you 
have cunningly concealed two Magnets under the 
two Sheets of Paper, and their Effects upon the Filings 
betray them.— They diſpoſe and configurate thoſe Filings 
into the Forms of the Vortexes you juſt now mentioned. 
They ſhew the courſe which the Virtue takes flowing 
from Pole to Pole continually, ——I ſhall diſcover your 
Magnets by taking up the Papers. —I find under one a 
Natural Mao net, but under the other an Artificial one. 
By this curious Experiment, I ſee they have each the 
ſame Effect on the Filings. | 

Cleon. In the next Place, you fee here a "Natural 
MacGneT formed into a perfect Globe— This I put into 
a piece of Cork, aud ſet it a ſwimming on the Surface 
of Water in the Baſon—You ſee a black Line drawn on 
the Side of the Cork—then, when the Cork is at teſt in the 
middle of the Water, you obſerve the  Poſitzon of the 
Straight Line upon the Cork; and this my ZEuphroſyne 
will obſerve to be the Poſition of that Line, invariably, 
if the Experiment were tried a hundred Times over.— 
All this is to prove, that every Magnet, in a" Condition 
' #0 move freely, will place itſelf in one and the ſame Poſition, 

with reſpet to the Points of the Compaſi, for many Years 
together without any ſenſible Alteration, | . 

Eupbroſ. And what do you infer from this ſtrange 
Property of the Magnet, Cleanicus? 

Cleon. From ſuch Experiments Mankind were firſt 
taught, that if an Artificial Magnet, or what is uſually 
called a Magnetic Needle, has a braſs Cap fixed in it's 
Center, with a conical Hole on the lower Side, by which 
it may, be ſuſpended on the Point of a Pin in the Centre 
of a Circle divided into thirty-two equal Parts, then 
this Needle being truly equipoiſed, will, after ſeveral 
Vibrations to one Side and the other, ſettle itſelf in a 
Poſition directed to one of thoſe Diviſions on the Circle 
on each Side, or nearly ſo; and that this Poſition or 
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Direction of the Needle will be the fame for a ng time 
in the ſame Place, 

Euphroſ. Pray, Cleonicus, are not theſe Diviſions of 
the Circle you ſpeck of, called the thirty-two Points of the 
Compaſs ? | 

Cleon. Yes they are, my Euphroſyne ; four of theſe, 
they mark with the Letters N, S and E, W. which are 
called the Cardinal Points of the Horizon, as they denote 
the NorTH and SouTH, and EasT and Ws Points 
thereof, ——T his Circle the Mariners call the Card, and 
the Line which paſſes through the North (N) and South 
(S) Points they call the Meridian Line of the Card. — 
Now the Skilful Mariner always has it in his Power to 
find the Poſition of the Meridian of the Place at Sea, 
wherein his Ship is—conſequently he can always tell 
the Difference between the two Meridians of the Ship 
and the Card; and this Difference is what they call 
the Variation, and eftimate it by the Number of Points 
contained between them on the Card Then the Variation 
of the Compaſs being known, he can Steer his Ship 
upon ſuch a Rumb, or Point of the Compaſs, that her 
Courſe ſhall be conftantly directed in ſuch manner as to 
bring her to the Port for which ſhe is bound. 

Euphroſ. So I find the Noble and neceſſary Art of 
NAviGATION depends entirely upon the MAGNET, or 
the Variation of the Needle occaſioned thereby, and as 
this is a Matter of ſuch prodigious Conſequence, I thould 
be glad if I eould ſee you illuſtrate the Method of find- 
ing this Magnetic Variation in ſome Way that I could 
underſtand without much Difficulty. 

Cleon. That I can eaſily do, my Euphroſyne — ſee here 
is a Card, with its thirty-two Points paſted on Paſtboard; 
and another lefſer one in Paper, freely moving upon it 
about a Pin in the Center of each—ſo that the Points 
of the ſmaller moveable Card may be placed to any 
Points of the Paſteboard at Pleaſure.—Let this larger 
Card be ſuppoſed fixed, or to repreſent the Horizon of 
the Place of the Ship. —For every Day in the Vear, and 
for any Latitude or Place of the Ship, the Point of the 
Compaſs on which the Sur: rifes that Morning is known 
from proper Tables calculated for that Purpolc—and the 

Point 
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Point on the Card or Compaſs is given by Obſervation 
therefore the Difference, or Variation is known in 
Degrees and Minutes, —— For Example, ſuppoſe in the 
Ship, he knows the Sun will riſe on a given Day, at 
the Diſtance of one Point, (or 11? 15/) from the Eaff 
towards the South, but by obſerving the Moment of its 
Riſing on the Compaſs, he finds it to be three Points 
from the Eaſt towards the South (or 332 45/) then it is 
evident, the Ea Point of the real Horizon of that Place 
is diſtant two Points from the Eaſt Point on the Card, 
and conſequently, that the Variation is there 229 300. 

Euphroſ, I thank you, Cleonicus; you have made this 
Matter very clear to me- Pray is this Variation of the Needle 
in it's ſelf variable, becauſe you ſay it will continue with; 
out ſen/ible Ateration many Years? 

Cl:on, The Variation is variable, or the Situation, and 
Direction of the Needle in any one Place, gradually alters, 
ſo as in a Courſe of Years, to become ſenſible.— Thus at 
London the Variation was a whole Point to the Eaſt about 
an hundred Years ago. After that it veered to the North, 
and at laſt came preciſely into the Plane of the Meri- 
dian of London, lo that then there was no Variation at all. — 
Ever fince then it has been veering Weſtward, and is 
now more than twenty one Degrees to the JYe/tward of our 
Meridian.—But this proves no Impediment to Naviga- 
tion, becaule if the Quantity of it be known at any time, it 
is all that is required—in making Needles magnetical, 
they are obliged to make the North Part ſomewhat lighter 
than the Southern Part, for elſe it would not ſtand level, 


but Dip below the Horizon — but this Dipping of the 


Needle and the Variation, is the ſame thing; only, the 
former is in a Vertical Plane, but the latter in a Heri. 
zontal one, — The Needle dips with us about ſeventy De- 
Trees below the Horizon. But this Dipping of the 

eedle is of no Uſe to Mariners, becauſe made in the 
Plane of the Meridian, 

Euphroſ. Pray, Cleonicus, in what manner do you 
communicate this Virtue to the Needle moſt effectu- 
ally. | 
| Clem. In this Affair, three things are very carefully to be 
obſerved.-Firſt, that it be touched by an Artificial Magnet, 
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as the Power is much greater, than in a Natural one,— 
Secondly, that each End of the Needle be touched at 
the ſame time; the North End of the Needle by the 
South Pale of the Magnet; and the South End of the 
Needle by the North Pile of the Magnet.— Thirdl;, 
that in touching, the Magnets are drawn from the 
Middle to the Ends of the Needle always This laſt Caution 
is neceſſary, becanſe what is gained by drawing the Magnet 
one way, 1s loft by drawing it the contrary way, as 
is known by Experience.—And the Second Precaution 
is neceſſary, becauſe the ſame Polar Virtue in the Ends 
of the Magnet and Needle makes them repel each other, 
and conſequently the End of the Needle that was 
touched by the South Pole of the Magnet, will be re- 
pelled afterwards by it, as you will eaſily find by expc- 
riment, 

Euphroſ. Piay, can you any way conceive what Al- 
teration is made in the Needle by touching it, Cleo— 
nicus © | 

Cleon. I ſhall ſhew you an Experiment by which you 
will be better able to judge of that Matter. —I fill this 
ſhallow Braſs Diſh with fine Steel Filings to the Rim, and 
ſhake them together till their Surface be leve] —— Then I 
apply the North Pole of the Magnet to the outſide of the 
Bottom of the Diſh, and draw it three or four times acroſs 
through the Center, always the ſame way from South 
to North. —In each Stroke you obſerve the Filings riſe 
over the Magnet, ſtand upright, then fell the contrary 
way, or to the South — The Filings in this Tract be- 
come a Magnet, and conduct the Magnetic Power 
through them from End to End, as any other Magnet 
does. While the Filings that lie in the Diſh on each 
Side the Magnetic Tract have no Magnetic Power at 
all.— — This Experiment ſhews the Difference between 
the Particles that are, and thoſe that are not Magne- 
tic.— The Magnetic Particles in the Trat, are regularly 
diſpoſed and connected by their oppoſite Poles through- 
out, as appears to the Eye, by their lying all in one 
Direfim.——Thoſe which are not Magnetical lie pro- 
miſcuouſly one among another, without any Order at all. 
Alt is further obſeryable, that the End of the Tract, — 

; Wards 
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wards which the Filings point, will repel the South End of 
the Needle, and thereby prove itſelf to be the North Pole of 
the Filings. | 

Euphreſ. A very curious and convincing Experiment, 
this—I now am ſatisfied in what manner the Particles 
of Artificial Magnets muſt be affected in Touching, to 
become Needles I fee alſo why the Magnet and the 
Needle mutually affe& each other, while they are within 
each others Power, But ſtill one Difficulty remains, 
Cleonicus, and that is, when the Needle is at Sea, and no 
Magnet near it, what then, and there ſhould cauſe any 
Difference in the Variation, or make that variable in 
itſelf, 

Cleon. Something there muſt be ſome where to actuate 
the Needle at Sea, as you juſtly obſerve, my Euphroſyne 

but nothing can affect the Needle that is abſolutely in- 
viſible but Magnetiſm. Alt is therefore evident that no- 
thing beſides the Earth itſelf can be the Magnet in queſ= 
tion; ſince a Magnetic Vortex from the Earth alone, can 
be ſufficient to account for the Phænomena of the Needle 
on every Part of it's Surface but the Poles of it's Mag- 
netiſm can never be in the Pales of the Glabe, or in the 
Ends of it's Axis, becauſe in that Caſe there could be 
no Variation of the Needle, but a Dipping only.— Nei- 
ther can they be fixed in any other Part of the Earth's 
Surface, for in ſuch Caſe there would be a conſſant Vari- 
ation in the ſame Place. There muſt, therefore, neceſ- 
farily be an Internal Magnet in the Earth, which is 
moveable, and conſtantly altering it's Poſition or Direc- 
tion of its Axis.— Thus I think all the Phenomena are 
fairly proved for Magnetiſm, and the Magnetic Netdle. 

Euphreſ. | think fo too, if I may be allowed to judge 
of ſuch Sublime Subjects but, pray Cleonicus, how do 
you eſtimate the Strength or Goodneſs of Natural Magnets ? 

Cleon. By their Blackneſs, Hardneſs, Panderoſity, and 
the Weight they will lift compared with their own Weight, 
Por taking up Weights, they are mounted in the 
manner you ſee this in my Hand, which I ſhall preſent 
my Eupbroſyne with.—It will take up twenty times it's 
own Weight, which is reckoned very good. Some will 
take up thirty times their Weight, but they are rare to 
Vor. III. * be 
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be found. —The . ſmaller the Loadſtone, the greater it's 
Strength in Proportion,-—lI once ſaw a Miracle of a 
Magnet, it weighed barely three Grains, and lifted with 
it a piece of Iron two hundred and forty-ſeven times it's 
own Weight. What wonderful Powers there are in 
Nature.—Our Earth is environed with no leſs than four 
Atmoſpheres of theſe inviſible Powers; one of ETHER, 
another of A1R, a third of ELEcTRiciTY, and a fourth 
of MacxETIsMu, conſtantly flowing from one Magnetic 
Pole to the other, over all the Surface of the Earth. 


DIALOGUE IV. 


Of the Naturt, Form, and wonderful PROPER- 
TIES of ISLAND CaysTAL, Of it's double 
and Multuple RETRAcTIOYW. The PARALLEL 

 SuRFAces and PRisus bigbly Poliſhed. The nume- 
rous TMaces made of the ſame OpJtzcr! 


| Cleonicus, 
E are now arrived, in the Courſe of our Survey, 
to the Contemplation of the faireſt ana moſt 
delicate Foſil the Earth affords, and of the greateſt Cele- 
brity —_— Philoſophers as well as Naturali/?s for its 
ſingular and amazing Property of a DouBLE REFRAC- 
TION of Licht. 
Euphreſ. I ſuppoſe you mean ISLAND CRYSTAL, as 
J bave heard you ſpeak of its wonderful Property of a 
DovusLE REFRACTION before now; but of this my Ideas 
are very imperfect, and ſhould be glad, Cleonicus, if 
you would be at the Trouble to elucidate this Matter to 
me. | 
Clean, I'll endeayour to do it in the beſt manner I can. 
Firſt then, my Euphroſyne, you muſt know that this and 
Cry/ial is in common Appearance, much like other 
Cryſtals, pellucid and clear as Water,-—It n 
i 
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like them from the hardeſt Rock and Stone, in Form of 
Hexagonal Pyramids, with very fharp Points. I have 
here two Samples, one of cemmon, the other of and 
Cryſlal, they differ a little in their Hue, you ſee, but the 

anner of ſhooting from the Stone is much the ſame. _ 

Eupbreſ. I ſee it is; but theſe are as yet very ſmall, 
Cleonicus ; I ſuppoſe they grow to a much larger Size? 

Clean. You ſee an Inſtance of that in this large Spe- 
cimen of Iſland Cry/tal, lying one upon another, and 
ſome of the Pyramids four or five Inches wide at the Baſe, 
and fix or ſeven Inches long. | 

Euphreſ. A wonderful fine View of them indeed; L 
have hereby a moſt perfect Idea of the Manner in which 
it vegetates from the Rock—and what am I next to learn 
concerning it, Cleonicus ? 

Cleen. That when theſe large Cryſtals are broken off 
the Stone, and into many different Pieces, each Piece 
(whether large or ſmall) is preciſely of the ſame Form, 
or quadrangular, having fix Sides; and the two oppoſite 
ones exactly parallel to each other. But on every Side 
the two oppoſite Angles are equal, in each Diagonal. 
But in one Diagonal they are acute, and in the other ob- 
tuſe, or the Figure of each Surface is a Rhombus —— $0 
that no Side of the Piece can be perpendicular to the Plane 
on which it lies, but muſt lean, or incline towards it.. 
Here is a curious regular Piece, which will evince all L 
have ſaid by bately inſpecting it. | 

3 This is a fine Piece, indeed; I perceive in 
it the Truth of every Article you mentioned. But 
pray, Cleonicus, has every Piece the ſame Form and At- 
tributes ? | | 

Cleon. The very ſame, my Euphbroſyne, whether they are 
large or ſmall, thick or thin, till the Figure is all the 
ſame. And from thence it is manifeſt, that any one 
Piece 0 Rhombus) is reſolvable into others, in an inde- 
finite Degree — This you ſee in the numberleſs ſmall 
Pieces contained in this little Box, which I deſire you to 
keep, and examine them at your leizure. 

uphroſ. That I ſhall Porcome > do, Cleonicus; what a 
wonderful Contexture this demonſtrates in and Cry/tal.— 
Thus much for the Form; now for that peculiat Pro- 
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petty of double Refraction, pray, what am I to underſtand 
it? 

. Chon, Only this, that a Beam of Light inſtead of paſſing 
through it ſingly and intire as in Glaſs, is divided into 
too or more Beams of Light; and the Object viewed by 
the ſad Light, is divided in like manner into two 
or more Objects. —Neturalifls have hitherto conſi- 
dered only two Refracted Beams in this Cryſtal ——But 
having the Curioſity to grind and poliſh ſeveral Pieces into 
the Form of Priſms, I ſoon by that Means diſcovered, that 
the Refraction was not only double, but MORNE. —And 
that a Variety of Priſms produced a great Variety of Re- 
fractions, and preſented as great a Number of Images to 
the View of one and the ſame Object. Thus ſome 
would ſhow but two Images, ſome three, four, fix, twelve, 
ſixteen, twenty Images and more, which demonſtrated 
there was a Refraction of one Beam of Light into as many 
different Parts. Nor is this all ; each Image is at the 
ſame time tinged with a Variety of Priſmatic Clours, ſome 
of which are intenſely ſtrong and bright, when the Object 
is luminous as the Window, Candle, Sun, &c. 
Euphbroſ Well, Cleonicus, you have ſet me a longing 
to ſee ſuch ſtrange Phænomena.— ! obſerve you have a 
great many Pieces, and Priſms in that Shagreen Box, 
which I ſuppoſe are deſigned for my Entertainment to 


av. 

© Cl:on, They are fo, my Euphrofyne, but I ſhall firſt 
ſhew you the common double Refraction through a Piece 
of Parallel Cryſial, in its pure Natural State—— To 
make this Matter as evident as poſſible, I ſhall chuſe for 
an Object a ſmall Circle, for which Purpoſe, the Letter 
O in ſerve very well this Letter, by the double Re- 
fraction, will appear double, or two Circles, and they will 
nearly repreſent the Figure of Fight 8. ——Then by 
turning the Cryſtal round, you will obſerve that Figure 
to move round alſo—ſometimes it Will be in this upright 
Poſition 8; ſometimes in a Horizontal One . In 
ſhort it will have every Poſition in moving quite round. 
There, try the Experiment yourſelf. 

Euphroſ. 1 will—lI fee the Letter O double —nearl 
like the Figure 8, — By moving the Cryftal round, i 
ſee that Figure moving in every Polition, as you ſay,—— 


It 
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It is =_y ſurpriſing indeed, that two Images ſhould appear 
of one Object. But pray, Cleonicus, do both theſe Images 
move, or only one of them about the other! 
ſcarcely tell by obſerving them. 
Clcon. The latter Query is the Caſe, one Image only 
moves about the other, which is fixed. This I ſhall ſhew 
you by a demonſtrative Experiment, in a ſmall Apparatus 
fitted to the Microſcope for that Purpoſe, and is no more 
than a Circular Piece of Braſs, with a ſmall Hole in the 
Middle for a luminous Obje&t,—— This is placed in the 
under Part of the Stage that has the heel and Pinion. —— 
And on the upper Part is fixed a Piece of Cryſtal by means 
of Cork, Then the double Microſcope, with a Mi- 
crometer in its Focus is placed over it, to view the two 
Images of the ſaid Hole. And when the Pinion is 
turned, the Image of the Hole by direct Rays appears fixed 
on the Threads of the Micrometer, while the other is ſeen 
to move about itin a Circle at a ſmall Diſtance, —There, 
my Euphroſyne, view the Phænomenon. | 

Euphroſ. This I ſhall do with great Readineſs—l ſee 
the two luminous circular Images extremely diſtinct 
and when I turn the Pinion, one moves about the other as 
a Center juſt as you ſaid, ——But the moveable one I ſee 
is a little tinged with Colours, how happens that, Cie- 
onicus © | 
Clean. The fixed central Image is free from Colours, 
becauſe it is made by dire Rays—but the other will be 
a little tinged, becauſe made by an Oblique Refraction, 
ſomewhat like that by a Priſm; and which Sir Isaac 
NewrToN calls the unuſual Refraction. [f you view a 
ſmall Right Line inſtead of a Circle, you will ſce the Ima- 
ges of two Lines, ſometimes at a great Diſtance, ſome- 
times at a leſs, and in one Caſe, where the circulating Line 
coincides with the fixed one, they both appear as one 
ſingle Line, 

Euphreſ, This I eafily apprehend, but ſhall try the Ex- 
periment when at leiſure, Pray, Clonicus, as you men- 
tioned a Multiple Retractian, I ſuppoſe you mean, that 
ſome Pieces of Cryſtal have a Triple or Quadruple Re- 
fraftion, 

Clean. They have both, my Eupbreſyne, in their Natural 
Form, with parallel Surfaces ——Almoſt all fine Pieces 

T-3 have 


I can 
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have a Triple Refraction or farm three Images of an Object. 
Here are many that will convince you of it when I Have 
put to the Window Shutters, and range for a Candle, 
for theſe Experiments are beſt ſhewn by Candle- Light. — 
The Candle is brought, now view it through this Piece. 

Euphroſ. I do; I ſee three Candles perfectly well formed. 
The middle one, without any Colour at all but the 
other two, are very much tinctured with Colours, as if 
they were refracted through a Priſm, 

Cleon. The Caſe is but little different, for the two out- 
fide Images are formed by two anuſual Refrafions, which 
are ſo very oblique, that they tinge as much as a thin 
Priſm would do, ——In ſome Pieces of Parallel Cryſtal, 
you will find this Triple Refrafion changed into a Qua- 
gruple One, by ſplitting the direct Beam itſelf into two; and 
conſequently the middle Image, (which before was co- 
lourleſs,) into two ; ſo that now, four Images of the Can- 
dle appear—View them my Euphreſyne. 

Zupbreſ. J ſee all the four Candles; and can plainly 
perceive it is the middle one divided into two, Which are 
very little coloured. Pray, Cleonicus, what Appearances 
ariſe from a Candle viewed through a Priſm of Iſland 
Cryſtal ? | | 

Clean, IJ have here a Variety of them to gratiſy your 
Curioſity, as far as | can. No Priſm of this Sort ſhews 
leſs than two Candles, ſome four, and others by Compo- 
ſition, ſhew fix, eight, twelve, ſixteen, twenty, &c.——In 
the Priſms, the Refraction is very great, and very ſtrongly 
coloured. I have placed four different Priſms in a long 
Box, with proper Apertures for each. —Pleaſe to view 
the Candle through them. 

Euphroſ. I will—In the firſt I ſee two Images greatly 
coloured In the ſecond I ſee four Images—In the third, 
no leſs than / And in the fourth, I know not how 
many, I can tell ten or eleven. 4 

Cleon, And in the laſt, preciſely twelve, as you will 
find when a little more uſed to look at them.—— Thoſe 
Priſms that ſhew more than two or four Candles, do it by 
Compoſition.— Thus if I take two unequal Priſms that 
+ have a double Refraction, or ſhew two Images ſingly, they 

will, if put together in an inverted Poſition, ſhew four Ima- 

ges.— 


AND LADY's PHILOSOPHY, 273 


ges. ——If a Priſm of a double, and another of a Triple 

efraction, be ſo combined, they will exhibit ſix Images 
And thus greater Numbers are produced ——Now in 
all Iſland Cryſtal, there are eaſily diſcerned many Fiſſures 
running acroſs it, in Directions not parallel to any of its 
Sides, as in this curious Specimen you ſee here, — 

© Euphroſ. I ſee them very numerous—all with coloured 

Light reflected from their Surfaces they make a' very 
fine Phenomenon indeed, Cleonicus. 
| Clzon, Now one of theſe Fiſſures ſometimes happens in 
one of theſe Priſms, and ſo ſituated as to divide it into two 
unegual Priſms, then the Priſm becomes a Compound One, 
and exhibits a Number of Images as | ſaid before, ——By 
a /imgle Priſm of three Refractions combined with a Com- 
pound Priſm, you may encreaſe the Number of Images 
to an incredible Degree,—but as Faith is rather a Fault 
in Phil:ſophy, I will convince you by a plain Fact. Vou 
ſee here a Compound Priſm in which I can plainly 
number ſixteen Images—ſee, my Euphroſyne, how many 
you can tell.— 

Euphroſ, 1 can fee but fourteen or fifteen at moſt. 
I think that a great many—they make a moſt brilliant Ap- 
pearance by their Number and Colours. | | 

Cleon. With this Priſm I combine one with a Tz 
— now my Euphroſyne, behold the Ef- 
fect. | 
Euphroſ. Dear me how ſurprizing is the Sight II ſee 
no leſs than three Companies of Images, Rank and File, 
in which there are at leaſt near fifty in Number—how 
{trangely are they tinctured !—ſome Flames all over Green, 
ſome all Blue, Indigo, Purple, &c. ſuch Reſplend- 
ency I never ſaw before no Chandlier can compare with 
I mop F 

Clean. This Effect, wonderful as it is, may be produced 
in one entire Piece of Cryſtal formed into a Priſm at each 
End.—But here is a Piece of Parallel Cry/tal that ſhews 
no leſs than ſeventeen Images of itſelf, without any priſ- 
matic Form—look through it. — 

Euyphroſ. 1 do fee three in the Middle, and ſeven on 
each Side very plainly—Pray how do you account for this, 
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Cleon. As yet I cannot Account for it at all- And 
where Myſtery begins, there Phil:ſophy muſt end.—You 
muſt be content with what you have ſeen, and with the 


Specimens I leave with you, for Amuſement, and a match- 
lefs Treaſure tor your MAuſeum. 


* —— — 


Of Assos or AMIANTHUS ; Is wonderful Na- 
ture and Property of reſiſting the Force or Fixx. 
Of Incumbuſtible CLoTx, — Of Munpics, — 


Of Gus er Precious STONES,—Of other Mi- 
NERAL BODIES, 


Cleonicus. 5 

1 Foffils we propoſe to examine, muſt be poſſeſſed 

of tome ſingular and extraordinary Qualities and 
Characters; and in this reſpect, that ſtrange and ſurpri- 
ſing Property of reſe/ting the Force of the flrongeft Fire, 
peculiar to the AskESTOSs, renders it a Subject worthy the 
greateſt Notoriety and Admiration. Of this, my Eu- 
Phroſyne, ſee here a Choice and ſelected Specimen. 

Eupbreſ. As you hold it, Cleonicus, I ſee nothing re- 
markable in its Appearance—it ſeems to be a common 
Faſſil Stone. —— But its Proper:y of reſiſting the Force of 
Fire, is not the Object of Sight.— 

Cleon. Well, then I will turn the other Side up- 
wards to your View; and will that pleaſe my Euphro- 
yne? 

1 Euphroſ. Good Lack ! what a wonderful Difference 
in the View of the two Sides. How delicate and beautiful 
a Surface is now exhibited—It appears like the fineſt 
Green Silk, or Sattin.— Sure it is a Sort of petrified 
Cotton or Silk, I fee very plainly, /i Filaments run 
through the whole Length, and compoſe the whole Sur- 
face, ——Pray, Clesnicus, what gives it that fine charming 
Gloſs, I ſee ? h | 

*  "Cleons 
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Clin. That is owing to the Firmneſs of its Texture, 
and the natural Poliſh of its Fibres, ——But now you ſee 
I raiſe up thoſe Fibres or filky Filaments with the Point 


of a Needle, and then they appear quite of a different 


Form and Colour, Alt is now a Parcel of the ſofteſt 
ſilky Subſiance you can fee, and whiter than the whiteff 
Cotton, Only feel it, my Euphroſpne.— | 

Ephreſ. Why, it is ſo very ſoft and filky, that I am 
ſcarcely ſenfible I touch any thing. Sure, Cleanicus. 
this might very eaſily be wrought imo a Web of fine Silk 
Stuffs, and ſo make Garments of it. 

Cleon. The Ancients had the Art of doing this, and fo 
have the Moderns.— —But the Misſortune is, there is not 
enough of this finer Sort you ſee, to ſupply proper Ma- 
terials for ſuch a Manufacture of Cloth.—And even this 
being of a brittle Nature, breaks into ſhort Threads, and 

unleſs it were woven with fine Flax mixt with it, you 
could hardly make Cloth of it at all ——And another 
thing is, that you cannot make a very fine Thread by mix- 
ing the A/be/tes and Flax together, And when the 
Cloth is made, it muſt be put into the Fire to burn awa 
all the Flax, and fo leave a pure Amianthus, or incumbuſti- 
ble Cloth. : 

pa 9c That is almoſt a Pity, becauſe when our 
Gloves, Stockings, &c. were foul, we ihould be able ro 
cleanſe them by only throwing them into the Fire, which 
would fave a deal of Expence and Trouble in Waſhing. 
Pray Cleonicus, have you ever ſeen any of this extra- 
ordinary Cloth? | 3-25 15 

Cleon. Yes, many a Piece, my Euphroſyne ; T once had 
a Purſe made of it, which was a Preſent to my Grand- 
Father from Italy; where the beſt Foſſils of this Sort are 
found; and where, of Courſe, the beſt Cloth is made.— I 
have brought you a Piece of the moſt Superfine I could get, 
and is coarſe enough too. But it will do well for you 
to try Experiments withal, to entertain yourſelf or a 
Friend at any time,——And without both the / and 
the Cloth, your Muſeum would after all be very detective. 
We have much of this Foſſil in England, but of an in- 
ferior Nature, and of very little Value, —The moſt va. 
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luable Foſſils of every Kind, except Mundics, are found in 
the hetter Regions of the Earth. 

Euphroſ. And pray, Cleonicus, what is that Subſtance 
you call Mundic ? 

Cleen, MunD1e is a Species of that Sort of Marca- 
fite, that is chieſly remarkable for its great Variety of the 
moſt intenſe, glorious, and glowing Colours that are 
to be found in Nature. Mundic may be ſaid to wear 
the rich Livery of the DEI, there being no Bodies of 
the Animal or Vegetable Claſs, whoſe Refulgence is com- 
parable to that of the fineſt Sort of Mundic.—lts reſplen+ 
dent Colours are innate and permanent, —T hey are height- 
ened to a Degree not to be conceiyed without ſeeing them, 
They have the greateſt Variety of all Priſmatic Colours 
in deeper Dyes than in any other Bodies we k now. — The 
Reg, Orange, Yellow, Green, Blue, Indigo, Purple, Violet, 
and every other Hue we know of.—'The more they are 
magnified, the ſtronger they appear—and when they are 
properly placed in the Opate Solar Micreſerpr, and mag- 
nified about forty times in Diameter, they exhibit ſuch 
Scenes of Glory, as are perfectly ineffable, and cannot 
be conceived without viewing them, ——Almoſt every 
one that firſt heholds them exclaims, at heavenly Views 
are theſe The firſt fine Day that happens, my Eupbro- 
fyne, 1 ſhall diſplay many of theſe Celeſtial Profpefts 
10 your raviſhed Sight. At the ſame time 1 ſhall ſhew 
you the Structure of another Form of an Opake Solar 
Microſcope, much better adapted to expoſe the ama» 
zing fine Texture of theſe and all other Mineral Bo- 
dies. | 

Hupbroſ. I ſhall be impatient till Heaven ſhall favour 
us with another clear Sun.——In the mean time, Cleo 
nicus, you will proceed in your Review of Foſſils. 

Clem. The next Claſs of Foſſils are thoſe the World 
ſo much admire under the Epithets of IEWELSs, Gems, 
and PRECIOUS STONES.——[t is no wonder, when we 
conſider what a Degree of Tranſparency, Variety of Bril- 
liant C:lours, Harneſs of the Subſtance, and Scarcity of the 
Subject, is found in moſt of them.—— The CRYSTAL 
may be reckoned among the firſt of theſe, as being the 
molt common; it is a perfectly colourleſs, tranſparent, 


and 
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and very hard Stone, growing from the Rocks in a py- 
ramidical Form in general, and ſometimes it is found in the 
Form of a Pebble, as the Braſil Pebble, &c,—— The 
AGATE has had the honour of being ranked among pre- 
cious Stones, (but for very little Reaſon, as it is too com- 
mon, ) for the moſt Part opake, and variegated with Co- 
lours in a curious and irregular Manner. —— The JAsrRA 
is found in form of a Flint or PesBLE; and, when 
wrought, appears of a beautiful Green, ſpotted with bite 
Clouds ſometimes, and is ſcarcely pellucid, unleſs v 
thin.— The EMERALD is in form of a Pebble, and ſome- 
times of Cryſtal; both Sorts, when poliſhed, appear of the 
fineſt Green, in all difterent Shades, from very dark to 
extremely pale. Thoſe of the Pebble Sort are very bright 
and tranſparent, but not gloſſy as the Cry/talline. 
CARNELIAN, SARDA, or SARD1US, all Names of the 
ſame Gu; found in Pebble Forms, and when poliſhed, 
appears of a Fleſh Colour, though ſome are whitiſh, and 
others Bl:2d-red; and ſome beautifully variegated, and 
veined with pale Red and White, NYX is a precious 
Stone or Gem, as it were, half tranſparent ; formed in 
Zones about a central Body, and is not inferior to other 
ſemi-opake Gems in luſtre and brightneſs.-The Rin 
or Zones are a diſtinguiſhed Beauty to this Stone, which 
admits of a very high Poliſh. —The SarDowyx is a ſemi» 
tranſparent Gem, which partakes of the Narure of the 
Sardius in its Fleſh Colour, and of the Onys, in its zoned or 
tabulated Form, Alt is diſtinguiſhed into Species, according 
to its great Variety of Tinges, Zones, &c.— The Tor AZ 
is always found in an oblong Pebble Form, and was called 
the Chryſolite among the Ancients, for its Golden Colour, in 
which it excells all the other Gems; but it has all Degrees 
of Tinges from very deep to very pale; it is eſteemed ſo 
valuable, that it is ſaid the Great Mogul has one worth 
20,000 Pounds.—SAPPHIRE is the moſt ſingular and 
beautiful of all Gems for its noble Azure, or Sky coloured 
Blue.—They are ſometimes found in Shape of Pebbles, 
and ſometimes in that of Columnar Cryſtals, with ſhort 
pyramidical Tops. — They are of the pale Ting to the 
deepeſt Indigo; the Pebble Sort are the beit, and of ex- 
ceeding Value, —The Ruvy is a Gem of great 1 and 
enoen 
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Renown for its celebrated fine. glowing Red Colour, 
and Hardneſs; it is always found in the Shape 
of ſmall oblong flattiſh Pebbles.—And one of ten Carats, 
is worth 216 Pounds, if of the beſt Sort and Colour, — 
They oftentimes have a Native Poliſh ſo perfect as not to 
need the' Jewelers Aid. — The CARBUNCLE is only a Spe- 
cies of the Ruby kind ; it 1s fo called, becauſe when held 
up to the Sun, it reſembles in Colour a glowing Charcoal. 
—BERYL is a finer Sort of Cry/ial of the Columnar Form, 
bur it is alſo found in Pebbles, though nat ſo common, nor 
ſo good: It is remarkable for a fine Bluiſb Green Colour, 
which it never looſes, or changes.— The JacinTH or 
HyAcixTH is a Gem of the pellucid Sort, of a Red Colour 
with a Mixture of Vellow; like moſt others, it is found in 
Form of a Pebble or of columnar Cryſtal.— It has a great Va- 
ariety in it's Tinges from the R to the Amber,—AME- 
THYST is a Stone of a beautiful Colour, being a mixture of 
Red and Blue, which give all Degrees of a Purple Hue; it is 
found in form of Peblies and Cν Hal. — The GARNET is. 
a Gem of a deep Red Colour, with a caſt of Blue; but 
variable in its Tinges, down to a Fleſb Colour; It is ex- 
tremely ſubject to flaw's and blemithes,—It does not looſe 
its Colour in Fire, like other Gems. It is always found 
in the Pebble Ferm.— ADAMANT, or DIAMOND, is the 
Principal of all Precious Stones ; it excels every Body 
in Nature in two reſpects; the firit is Hardneſs, the 
ſecond the Power of Refracting Light; it is cut 
and poliſhed by its own Subſtance only, reduced 
to fine Powder: no other Body will touch it; it ex- 
ceeds the Power of Refrofting Light in Glaſs or Cryf> 
tal, nearly in the Proportion of five to one and a half, 
or ten to three, ——No Wonder ſo great a Power of Re- 
fraction ſhould render it fo Brilliant and Sparkling, and 
of ſuch prodigious Value.— The Great MoGuL has the 
largeſt in the Wor d, weighing two hundred and ſeventy - 
nine Carats, or two Ounces and a quarter, worth ſeven 
hundred, feventy-ninc thouſand, two hundred and forty- 
four Pounds,—It is found in various Forms of Cryftal, 
and Cryſtalline Pebbies, with ſeveral irregular Sides or 
Faces, which have often a Native Poliſh—The Heat of 
common Fire does not affect it,——lt is the Produce — 

; S 
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the Ea/t-Indies and other Parts of the Torrid Zone, as 
all the beſt Sort of precious Stones are. 

Euphroſ. Well, Cleonicus, you will ſet me to reading 
on theſe Subjects, for I ſhall not remember half what 
* have told me But pray, after theſe extraordinary 

oſſils, are there any other worth the Notice of a Female 
Connoiſſeur. CAL 

Clean. There are many others of great Note and Uſe in 
Medicine, Arts, and Trades ; but of little concern to the 
Public in general—Thus the LAPIs LazuLi, is a Stone 
of which is made that fineſt of Blue Colours called 
Ultramarine——Alſo the TUuRqQuUoiIsE STONE ſometimes 
reckoned among the Gems, —B1sMUTH, and ZiNK, fo 
much uſed in Gold and Silver $:/dering—AnTIMONY, 
remarkable for its Uſe in Medicine—Native CINNABAR, 
which is a Sort of Mercuriol Ore, as they Obtain Mer- 
eury from it.——SULPHUR, the moſt inflammable Sub- 
ſtance in Nature, and of the greateſt Uſe in Medicine, 
and common Life. —B1TUMEN, of a Pitchy Sulphurerous 
Nature, —=A$SPHALTOS is alſo of a bituminous Quality. 
NaePTHA, a liquid Bitumen, very inflammble, and hard 
to be extinguiſhed, —PETROLEUM, a Sulphurerous Oil, 
diſtilling from the Cleſts of Rocks. —ARsENIc, a Mine- 
ral of a moſt Poiſonzus Quality.—SALTs of many kinds, 
as Alum, Sal Armoniac, Nitre, Borax, Sal-Gem, &c.— 
ViIrRIOLs of many Sorts, Blue, Green, Red, White, &c. 
Hut after all, nothing will edify my Euphroſyne in this 
Science of Minerals ſo effectually, as a real Inſpection of 
Specimens of the beſt in each kind, and the Names wrote 
on Slips of Paper paſted on them, to diſtinguiſh them; 
and of theſe I ſhall procure very ſoon, as large a Variety 
as I poſlibly can to garniſh her Muſeurn withal. 8 
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DIALOGUE VI. 


Of Orzs; the Method of extrafting their Mxrls; 
the Properties of Gol p, SiLvtR, Coryetr, Inox, 
Tix, LzAd, and Mrxcvay,—Of Factitious 
Mztars, Bnass, STEEL, Puwrznr, Tin-PTArzs. 


——Of PLATINAz 


| Cleonicus. | 
7 E are, at length, arrived to the laſt, but moſt 

Capital Part of our SuRvey of Foſfil and Mi- 
neral Bodies, and that is, to the Conſideration of Ores 
and METALs.—For what, my Euphroſyne, would all the 
Gems of the Indies avail us if we had not Money to pur- 
chaſe them? Our Money is made of thoſe Precious Me- 
tals, Gold, Silver, and Copper, while Iron, Tin, Lead, 
and Mercury ſupply us with all the Utenſils of domeſ- 
tic Life and Buſineſs. 5 

Euphreſ. Pray, Cleonicus, what do you call OR E? 

Cleon. It is a hard Mineral Stone, either Rock or Peb- 
Ble, which is impregnated more or lefs with Particles of 
Metal; and theſe being ſeparated from the Earthy Part, 
are melted intò a Solid Body or Maſs of Pure Metal. 

Euphroſ. Could you juſt hint to me the Method they 
take to do this, Cleonicus ? 

Clean. The Miners have Stamping-Mills for this Pur- 
poſe; which by conſtantly Stamping the Mineral Lumps, 
break them into ſmaller and ſmaller Pieces, till at laſt 
they reduce it to a mere Mineral Duſt or Powder.—This 
Powder is carried by a Stream of Water from the Mill 
over ſeveral. Platforms of Wood, lying one below another, 


upon 
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upon a gradual Deſcent, and thus upon each Platform 
the Powdered Mineral lodges, according to the Size and 
Weight of the Particles, till that on the loweſt Part be- 
comes as fine as is neceſſary.— This pulverized Ore they 
carry to the Smelting Houſe, where it is put into a large 
Furnace, with a proper Flux to promote the Fuſion, and 
there, by the Force of Fire, it is melted, and finks to the 
Bottom in a Fluid State, while the Earthy Part all riſes 
to the Top, as being much lighter. —Laſftly, the melted 
Metal at the Bottom is drained off into proper Veſſels, 
where it gradually conſolidates by Cold in the hard maſly 
Subſtance of the METAL, in the Forms of Blocks, In- 
ots, &c. 

l Eupbreſ, I thank you for this ſketch of the Proceſs of 
Smelting, Cleonicus.— I think I have heard ſome of thoſe 
Ores afford exceeding fine Objects for the Microſ- 
COPC. 
Clem, Moſt exquiſitely fine are thoſe of Silver and 
Copper, but of other Metals the Ores are in that reſpect 
not conſiderable.— The various Vegetation and Shoot- - 
ing of Silver through the whole Subſtance of the Ore, 
in all Sorts of Configurations like Sprigs, Branches, 
Fern-Leaves, &c. is wondrous curious to behold with 
the naked Eye, and much more fo, by the Microſcope,— 
The P'-ce you here fee, is the richeſt that the cele- 
brated Mine of Potoft produces. — This, with many more, 
are deſigned to enrich my Euphroſyne's Muſeum. 

Bupbroſ And, pray, what makes Copper Ore ſo re- 
markabiy fine for the Microſcope ? W 

Cleon. The great Variety of incomparably fine Co- 
lours in many Specimens, though not in all—lt is Cop- 
per in gen-ral that tinges moſt Marcaſites or Mundics, 
Cryſtals, Precious Stones, &c. with their richeſt Dyes of 
Green, Blue, and Purples, of every Hue. —The Speci- 
mens of this kind are as beautiful as numerous, which 
are intended for your Repoſitory ; and all wrote upon, 
to diſtinguiſh them from Mundics, &c, ; 

Euphroſ. You accumulate Preſents upon Preſents fs 
faſt, Cleonicus, that my little Collection will be of ve 
great Value by and by.—— But, pray, how many dif- 
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—— MEeTALs may you produce from Ores of every 
rt? | 
leon. From thoſe properly called Metallick Ores, only 
Seven Metals are produced, and they are Gold, Silver, 
Copper, Iron, Tin, Lead, and Mercury.—Theſe all agree 
in the common Definition and Characteriſtic of METAL, 
which is, that it is a hard, ſhining mineral Body ; fufible 
in various Degrees of Heat, moſtly that of Fire; Con- 
creſcible by Coid ; Maleable, or ductile under the Ham- 
mer; and is the heavieſt of all Bodies. 

Euphroſ. J ſuppoſe by your mentioning GoLD firſt, 
it is the Principal of all Metals. © 

Cleon. It is; and its Charactereſtic Properties are as 
follow—It is the moſt Pure of all compound Bodies—lt 
is alſo the Heavigſt of all, being 194 times heavier 
than Water.—It is moſt Du&ile or Malleable of all Me- 
tals.— lt is Fuſible in the Fire——But is more fixed, or 
Jooſes leſs in the Fire than any Metal.—It is Yellow by 
Refleted Light; and of an Azure Cilour by Refracted 
Ligbt through the thin Leaves thereof. It is diffolvable 
only in Aqua Regia, and Mercury—It has an Obtufe 
Sound—lIt is ſometimes, though rarely, found in Ore; 
ſometimes in its Native State, in large Clods of Pare 
Gold; but moſt commonly in ſmall Grains or Duſt in 
the Sand of many Rivers on the Geld Coaſt of Guinea, 
and other Places. | | 

Eupbroſ. Pleaſe next to tell me what are the peculiar 
Properties of Silver, Cleonicus. 

Cleon, SILVER is the moſt pure, fixed, and ductile, of all 
Metals after Gold. —It's Colour is the molt perſect White 
It is 103 times heavier than Water.—— It difcovers 
more of a Yegetable and Arboreſcent Configuration, both in 
it's native and diſſolved State, than any other Metal—lIt 
is diſſolvable into a pellucid Fluid, by Aqua Fortis, and 
is colourleſs, g 

Eupbroſ. I think you mention Copper as the third in 
Order and Value of Metals Pray what are its ſpecific 
Properties 8 | 4 - 

Cleon. Cop ER has only one Pro that principally 
diſtinguiſhes it, and that is, it's . it being he ö 

| | ſonorous 
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ſonorous of all the Metals.——It is of a Red or deep 
Purple Colour ——but gives a fine Blue to a Solution of 
it——and alſo to the Cryſtals, which precipitate. to the 
Bottom— Its Weight compared to Water is nearly as 
nine to one—lt is moſtly found in a very hard Stone of 
a dark Colour, running in Veins or Loads, between 
Beds or Layers of Rocky Earth or Stone. —It is ſome- 
times found in it's pure Native Form, and perfectly 
Malleable Sometimes it appears to have a Pegetative 
Power of ſhooting Twigs and. Branches——And very 
commonly it exudes in the Mine in form of Blue pointed 
ſhining Cryſtals, in large Heads of fix or eight Inches 
wide, glorious to behold, 

Euphroſ. You will now pleaſe to rehearſe to me the 


Properties of Iron, Cleonicus, which you mentioned after 


Copper. 
Claon. IRON is the hardeſt of all Metals—It is fuſible 


but with the greateſt Heat—Is malleable and ductile with 
a common red Heat— May be hammered till it becomes 
red hot—Is the only Body in Nature ſuſceptible of the 
Magnetic Power—lt's Weight to that of Water is as 
eight to one, nearly—[t diſſolves in Agua Fortis with a 
Rapidity and Efferveſcence beyond any other Metal—ls 
corroded by the Acid in the Air very readily, and be- 
comes ruſty lt is of a whitrſh glittering Colour, when 
broken—When red hot under the Hammer, it ſends off 
Scales os Flakes of calcined Tron, highly Magnetical—It is 
never found Pure, but always in Ore, either Pebble, or a 
hard Stone — It may be extracted by the Load/lone from 
the Aſhes of Plants—And yet diſcovers leſs of a Vegetable 
ay 167 in Cry/tallizing, than any other Metal. 
uphroſ. And ſince Tin follows Iren in your Cata- 
logue, ſo let me know next, what are its Special Proper- 
ties, Cleonicus, hy | d 
leon. There is nothing very Singular in Tix-It is, 
indeed, the Ligbtæſt of all Metals—It's Weight to that of 
Water is as little more than ſeven to one. In Colour it is 
as white as Silver But it is ſofter than any other Metal 
but Lead— Is malleable to a conſiderable Degree It 
melts. with a ſmall Heat. Very little Subject to Ru 
Not at all Sonorous—lIt has the leaſt Fixity in Fire of 
Vor. III. 3 any 
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any Metal—It intimately mixes with every other Metal, 
and makes them all brittle, but Iron—It is found in Ore 
of hard Stone, and alſo in opake Pebbles. 

Euphroſ. The laſt of the Solid Metals you named was 
Lead, pray what are its Properties, Cleonicus? 

Cleon. Laab is heavie/t of all Metals, except Mercury 
and Gold; it's Weight to that of Water being nearly as 
eleven to one—lt is the Se of all Metals —Therefore very 
duclile and flexible It melts the ſooneſt of any metal The 
leaft Sino» ous of all others It has the leaſt Elaſlicity of any 
Metal——And the % mY in the Fire Alt is ſeldom 
found pure, but in an Ore of a gloſſy Black Colour. 

Euphroſ. The laſt Metal you ſaid was Mercury, now 
that being a Fluid Body, and a Metal you defined to be 
a Solid One, ray, Cleonicus, what am I to do with this 
ſeeming Inconſiſtence? 

Clean. You have nothing to do, but to underſtand the 
Matter rightly, my Euphroſpne—Fiudiy is one State of 
all Metals by a certain Degree of Heat; and F:xity or 
Solidity is another, by a Degree of Cold that our Air 
always affords ; but that Degree is far from being ſuffi- 
cient to fix Mercury, or convert it into a S, Body, nor 
yet is it cold enough at the Arctic Circle—But at Peter ſ- 
burgh an Artificial Cold has been made ſufficient to fix it 
into a Body as hard as Lead, and whiter than Tin when 
cut—It was alſo ductile or malleable with the Hammer 
and had all the other Properties common to Metals, 

Euphroſ. I now underſtand you perfectly well, and can 
never expect to ſee it in this laſt State of Fixity—But, 
pray, Cleonicus, how happens it, that among all theſe 
Metals, you have not mentioned BRAss? 

Cleon. Becauſe it is not a natural, but only a fafiti- 
ous Metal, or made by Art; thus—to ſeven Pounds of 
pulverized Ca/amine Stone, they put five of Copper, and 
letting it ſtand in a Wind Furnace eleven Hours, it 
is in that time converted into Braſs, as we commonly 
ſee it——STEEL is not properly a different Metal from 
Iron It is only Iron, ſo altered by Art, as to become 
of a finer Grain, and harder in various Degrees; and ſo 
more fit for Cutting Tools —PEWTER is a Compound of 
feveral Metals and Minerals; as Tin mixed with Lead, 


Braſs, 
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Braſs, Biſmuth, &c. Tin Plates are really Iron Plates 
tin'd over on both Sides, and are penetrated ſo ſtrongly 
by the Tin, that they appear to be ſuch by their White- 
neſs when cut—But ſtill the Iron retains its Property 
of Magnetic Virtue, and is as much attracted when tined 
as before. | 

Euphroſ. Well, I think you muſt nearly have ex- 
hauſted the Subject of Metals by this time Cleonicus; 
and pretty well ſpent yourſelf about it Therefore L 
would excuſe you from any further Trouble on this head, 
unleſs any thing extraordinary remains. 

Cleon. There has been of late a Diſcovery made of a 
New Mineral called PLArixA, which has ſome Pro- 
perties ſo remarkable, that I think my Euphroſyne ſhould 
by no means be ignorant of —One of theſe is, that in it's 
Pure State, it is heavier than Gold itſelf. According to the 
late celebrated Mus$SENBROEK, it is heavier than Gold 
in Proportion of twenty-ſeven to nineteen and a half; conſe- 
quently it is much the heavieſt of all Bodies yet known. 
At is alſo of a Yellow Colour, like Gold But is 
hard and brittle—And with Gold and Silver, make very 
rich Compounds, ſuperior to any Bell- Metal, Pinchbeck, 
or Prince's-Metal.—l have brought you a Piece of Pla- 
tina, the beſt I can at preſent get, that my Euphro/yne's 
Muſeum may be wanting in no one Article that is cu- 
rious. | | 
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DIALOGUE Lk 


The Nature and Properties of Warkzz, Ot, 
Sri rr, and other FLuiDs ; explained and con- 
firmed by EXPERIMENTS, | 


| Cleonicus. 
W E have already largely treated of the Nature of 
Fluidity in general, and particularly the principal 
of all Elaſt'c Fluids, the Alk, I ſhall now turn my Eu- 
hraſyne's Thoughts to the Contemplation of the Nature, 
roperties, Motions, and Effects of common and unelaſ- 
tic Fluids, ſuch as Water, Oil, Spirit, &c. becauſe the 
Knowledge of theſe will furniſh her with the Rationale of 
many great and marvelous Effects, both of Nature and 
Art, which yet remain for her to be inſtructed in. 

Euphroſ. The Etiquete of my Philoſophical Studies I 
muſt leave to the ſuperior Diſcretion of my dear Cleo- 
nicus.— My Part is that of a Pupil, and, at preſent, little 

more 
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more than a Queriſt So in the firſt Place, pleaſe 
to inform me what Fluidity is, and what the Cauſe 
thereof ? 

Clzon, A Fluid is defined to be à Sub/lance whoſe Parts 
are free to move, and will be put into Motion by any the 
leaft Force impreſſed upon them, —T his you ever obſerve to 
be the Caſe of WATER, and all other proper Fluids.— 
But as to the * F Fluidity, you might as well aſk 
me what is the Cauſe of Gravity? To which 1 could 
give no other Anſwer than, that it was the Effect of 
the Omnipotent Fiat of the Creator; who as he ſaid, 
Let there be L1GnT, and there was LIGHT; ſo he ſaid, 
Let there be Gravity, and all Matter became heavy 
The ſame Almighty Being ſaid at the beginning, Let ſame 
Parts of Matter be fixed, and let others be Fluid, and 
immediately, Fixiry and FLuipiTY in Matter were 
the Reſult—— The Fixed Parts were called Dry- Land, 
or EARTH; the Fluid Parts he called WATER; and 
their gathering together into the immenſly large and dee 
Cavities of the Earth, he called SEas—This is all 
think worth while to ſay upon ſuch inſcrutable and re- 
condite Subjects. 

Euphroſ. Well, Clionicus, though we are not acquainted 
with the Cauſes of things, it is no Obſtacle to our 
Knowledge of their moſt uſeful Properties and Effects, 
as is evident in the Caſe of Gravity—Pleaſe therefore 
to let me know what are the Principal Properties of 
Fluid Bodies in General. 

Cleon. As the Particles of a Fluid are in their own 
Nature free to move, they will always be in a Yoluble 
State by any partial Force that is impreſſed upon them; 
that is, they will be moved among themſelves by the leaſt 
force that is impreſſed upon their Surface, but this.is not 
the Caſe of a fixed Body, 

Euphroſ. This I know by common Experience, 
Cleonicus; and pray what is the next Property of 
Fluids? | | 
Cleon. As the Particles of all Fluids, as well as Solid 
Bodies, are equally affected by the Attraction of Gravity, 
ſo they muſt be equally heavy—And hence it will follow, 
that Fluids preſs upon the Bottoms of Veſſels which 
1 "2318 contain 
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contain them, with Forces always proportioned to the 
; Hg of Matter, and, of Courſe in Proportion to their 
eight above them. 

Euphroſ. This I alſo very eaſily, conceive; as a per- 
pendicular Column of thoſe Fluid Particles, ſtanding 
upon a Point in the Bottom, muſt needs preſs upon it 
with all its Weight; and therefore with a Force an- 
ſwerable to the Height thereof And what is ſaid of one 
Column, is true of all, and therefore of the whole Body 
of Fluid, of courſe. | 

Clean. You reaſon quite philoſophically now, my Eu- 
phroſyne ; but what will you ſay to the next Principle 
of Fluids, which is this, that they exert a Force of 
Preſſure, equal io their Gravity, every Way, or in all 
Directions equally f 

Euphroſ. Why all I can ſay to it at preſent, is, 
that | don't clearly underſtand ſuch a Doctrine, Cleonicus 
—This I am ſure of, that Solid Bodies preſs only in 
one direction, viz, perpendicularly drwnward How Fluids 
preſs in all Directions, you will pleaſe to explain to 
me. 

Cleon. I will, and that from one Obſervation only, which 
is their Univerſal Equilibrium, or that State in which 
they mutually equipoiſe and ſupport each other, and 
thereby produce a State of Reſt through every Part of 
the Fluid—Now as this is moſt evidently the Caſe of all 
perfect Fluids, it is certain that every Particle of the 
Fluid Maſs muſt have a Force affeCting it on every Side 
equally; ſince, were the Force greater on one Part than 
on another, it would produce Motion in that Particle, 
and deſtroy its Equiiibrium or Reſt, And indeed it muſt 
be allowed as a lelf-evident Axiom in Philoſophy, that a 
Body urged in every Direction equally, will be as per fectiy 
at reſt, as if it were affected by no Force at all. 

Eupbroſ. Indeed you have placed this Matter in fo Clear 
a Light, that it becomes a ſelf-evident 'T ruth, and ad- 
mits of no other Demonſtration, 

Cleon. Another Axiom, equally true, and almoſt as 
ſcif-evident, muſt here be taken Notice of, as the Baſis 
of all Hydroftatic Science, and indeed of all others, and 
that is, that Action and Reaction are equal between any 
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two Bodies, and in contrary Direction. The Reaſon of 
this is evident, when we only conſider, that when one 
Body a&s upon another, that Action is but one and the 
fame Thing between both, and conſequently muſt equally 
affect them Thus if one Stone falls upon another, there 
is an Action, which we call Colliſian or Striking between 
— but the Force of this Stroke equally affects each 
tone. 

Euphroſ. 8 this Axiom, if we would fpeak 
philoſophically, we ſhould ſay, the to Bodies firike each 
other mutuallyj.. | 

Cleon. That would be the true Stile of expreſſing 
this Caſe, my Euphreſyne ;—And in regard to Preſſure, 
it is evident, that if you preſs a Stone with your Finger, 
your Finger is equally preſſed by the Stone, as appears by the 
Dent or Impreſſion it makes in the Fleſh—Again, if 4 
Horſe draw a Stone by a Cord, the Stone reads, and 
draws the Horſe in a contrary direction as much. For all 
the Focre by which they act upon each other, is the 
Tenſion of the Cird, which is every where the ſame, at 
one End upon the Horſe, at the other upon the Stone-— 
If a Man in a Boat throws his Hook over a Poſt, and 
pulls it, the Paſi equally pulls the Boat, as appears by it's 
approaching towards it—Laſtly, when the Oar frikes the 
Water one Way, the Water re-atts, and moves him in the 
other Direction. 

Euphroſ. Theſe Examples, with a little Habitude of 
thinking on ſuch Subjects, will be ſufficient to convince 
me of the great Truth you would inculcate, which, 
when applyed to Fluids, 1 ſuppoſe is to prove, that with 
whatever Degree of Force they 5@ upon the Particles 
in the Bottoms of Veſſels that contain them, thoſe Par- 
ticles re-2& with the ſame Force; and conſequently ſuſ- 
tain the Fluid in a State of Ryft, in the ſame Manner 
as if there was no Force at all in either Fluid or Veſ- 
ſel. 

Cleon. This being underſtood, you will eafily be con- 
vinced of the Reaſon of many paradoxical Phenomena of 
Fluids, which would otherwiſe be quite unintelligeble— 
But firſt it will be expedient you ſhould ſee a Plain Proof of 
the equal Preſſure of Fluids in every Direction — For this 

8 14 Purpoſe 
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N Purpoſe, I have here brought a large tall Glaſs Jar of 
. Water, into which various Glaſs Tubes you here 
I ſee of difterent Sizes and Forms, will be immerſed, to 
| ſhew, that Water preſſes in all Directions equally, —+, 

Eupbroſ. I think Cleonicus is determined to make me 
underſtand Things whether I can or not 
Cleon. I am too well convinced of your Ability for 
underſtanding Things much mote difficult than theſe.— 

As. to the preſent Exper:ments, they give you Ocular 

emen/iration, my Euphroſyne—and what can you wiſh 
or, eaſier or more convincing? | 
- Eupbroj. Nothing, certainly, — Seeing is Beliving, we 
uſe to ſay, but I think it is more, it aſcertains the Fact 


—therefore procecd, Cleonicus. | 
Clecn. | have no weed to prove that Fluids preſs down= 
wards, that you know is the natural Reſult of their 
Weight—T hat they preſs upwards, is ſhewn by immer- 
ſing this Sirait Tube open at both Ends now, into the 
Water, with one End cloſed by my Finger—As now 
you ſce it, at fix Inches depth—and what is the Conſe- 
quence, Euphre/yne ? 
Euphroſ. I tee nothing but a little Water enter the 
Jower End of the Tube, Cleonicus 
Clem. Well, now obſerve what follows, when I take 
off my Finger - look now—— 
Eupbroſ. I that Inſtant ſaw the Water jump up in the 
Tube, to the Surface of that in the Jar. | 
Clecn, Well, then here is a deuble my of the Preſ- 
ſure of the Fluid upwards—For firſt, while the Tube is 
cloſe, you obſerved the Water by preſſing againſt the 
Air in the Tube drove it upwards, and condenſed it, till 
the Spring of the Air downwards was equal to. the Preſ- 
fure of the Water upwards; and then an Equilibrium 
followed.,—But, ſecondly, when I took off my Finger, 
the Air eſcaped, and the Water was forced up into the 
'Fube to the Height of the common Surface, where again 
an Equilibrium enſues. | 
_ Euphro/. This proceſs is ſo. plain ig each Part, that 
it is a compleat double Proof of the Preſſure of the Fluid 
upwards,-—T ben, Cleenicus, how do you prove the Preſe. 
ſure Side- ways? 
| Clun. 
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| Cleon. By another Tube bent to-a right Angle at one 
End, ſo that when it is held upright, that lower Part 
is in an horizontal Poſition. ——T herefore' when this is 
placed in the Water, as the other Wes, the ſaine Effects 
will be produced as you ſaw in that.—-- But here the 
Water enters the Tube Side-wayt, or in an Horizontal 
Direction — Therefore the Preſlure S$ide-ways is, in eve 
Reſpect, equal to that in the Perpendicular »pwards and 
downwards, | 

Euphroſ. Nothing can be more evident, and doubly 

Cleon, Then here you have two other Tubes, with 
their lower Ends turned obliquely above and below the 
Horizontal Line. Therefore when theſe are placed in 
the Water, it muſt enter them in an Oblique Direction. 
—And this you ſee by Experiment it does, in all other 
reſpects, the ſame as before. | 
FEuphroſ. You have made this Truth of the Water”: 
Preſſure in every Direction equally, ſo very viſibly inteli- 
gible, that I dare ſay the dulleſt Hero of the Dunciad 
could not help underſtanding it, had he ſeen theſe 
e And now what comes next, Cleoni. 
CUs | 

Clean, The Conſideration that this Preflure of Fluids 
is variable with its Height only, and has no Dependence 
on the Form of Tubes, the Veſſels which contain the 
Fluid, nor the Quantity of the Fluid into which they 
are immerſed. 

Euphreſ. And can you illuſtrate all this as eaſily by 
Experiment ? | | 

Cleon. I can, —You here ſee a Tube of a very irre» 
gular Form, crooked throughout ; bigger in one Part 
than in another, and in ſome Parts round, and in others 
flat——And yet by immerſing it in the Fluid, with the 
upper End cloſe and open, as before, the ſame Effect 
is produced, that is, the Fluid riſes to the ſame beight 
within as without—Again, if any of theſe Tubes be im- 
merſed in your Quart Decanter of Water, where it is 1 
in Bulk at the Bottom, and ſmall at the Top, yo by 
eyery Appearance the ſame as before, 5 


Eupbroſ 
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Fuphroſ. J have not now a doubt of the Truth of this 
fundamental Propoſition, that Fluids preſs in every Direc- 
tion with a Force proportioned to their Height, And what 
am I to learn next, Cleonicus? . 

Cleon. That when two Columns of the ſame Fluid 
communicate with each other, they mutually ſuſtain each 
other to the ſame Height —— This you ſee proved by an 
Experiment of the zncurved Tube; for when | pour Water 
into one Part, it naturally runs into, and riſes up in the 
other, /o as to ſtand at equal Heights in each, above the Ho- 
rizontal Line, and that in every Poſition of the Tube, up- 
right, or inclined, 

Euphro/. I ſee the Thing you mean, moſt convincingly 
plain.——1 alſo have a more explicit Idea of what you 
call the Height of ihe Fluid , for this, I find, is its Height, 
in every Caſe, above the Horizontal Level. —— l make no 
doubt but ſomething conſiderable depends upon theſe very 
peculiar, and extraordinary Properties of Fluids, Cleo- 
nicus. 

Cleon, You may very well think fo, my Euphroſyne ; 
perhaps there is not a Syſtem of Principles fraught with 
more intereſting and uſeful Inventions, Arts, and Ma- 
chines, than thoſe of HyDRosTATICSs, in all the moſt 
important and neceſſary Articles of Life. Indeed we 
all know this by daily Experience, and feel the univerſal 
Bleſlings of this Science in every Department of Life. — 
The very Names of Hydreftatic and Hydraulic Inſtruments, 
ſuch as Aquaducts, W ater- Levels, Hydrometers, Hydroflatic 
Ballance, Jet dq Haus, Pumps, Mills, &c. are ſufficient to 
indicate their ablolute Neceflity to the very Exiſtence of 

a State or Community. Of theſe Subjects, therefore, we 
' ſhall proceed to treat in our future Converſations, and I 
make no Queſtion how much ſoever they may be, as to 
their Rationale, neglected and deſpiſed by ſome, they will 
afford the moſt agreeable Information and Amuſement to 
all Young Ladies of my Euphroſyne's good Senſe and Un- 
derſtanding. | 
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DIALOGUE IL 


Of the Origin of SpriNGs, Rivers, and LARxVs. 
Of Medicinal and Hot Batas. The Us of the 
Sirhox, and Tantalus Cue. Of Perennial, In- 
termitting and Reciprocal SPRINGS. 


Eubroſyne. | 
T our laſt Meeting, Cleonicus was pleaſed to com- 
pliment me with a — a that aſter premiſing the 
Properties of Fluids, I ſhould find but little or no difficulty 
in underſtanding the general Reaſon of the moſt important 
and neceſſary Inſtruments and Phænomena which depend 
upon, and reſult from them. Therefore I am now 
prepared, with great Attention, to hear you deſcant on 
ſuch uſeful Subjects. 
Cleon. The firſt Thing I ſhall obſerve to my Euphroſyne, 
is, that from theſe Properties of Fluids it follows, that the 
Surface of every Fluid muſt neceſſarily be a perfeft PLANE 
or LEVEL, if large, and left entirely to itſelf. For 
every Column of Fluid Particles, 1 towards the 
Center of the Earth, muſt be all at an equal Diſtance from 
it, and of Courſe the Surtace of the whole muſt be equi- 
diſtant likewiſe; and therefore parallel to the Horizon, or 
a true Level. 

Euphroſ. This Point I conceive very clearly. But 
will it not follow then, Cleonicus, that if our Earth were 
a perſect Globe, the Water, upon it, wherever found, being 
at an equal Diſtance from the Center, would become 
Motionleſs or /agnarnt, and ſo quite uſeleſs to Mankind? 
I aſk this, becauſe I have heard ſome great Philoſophers 
ſuppoſe the Earth before the Flood, had that Figure. 

Cleon. Indeed, my Euphroſyne, you miſtake ; they could 
be no great Philoſophers who have amuſed Mankind with 
wild and whimſical Conceits.— There could be no Poſſi- 
bility of Rivers at all in ſuch a ſpherical Earth; for Rivers 
are only Waters deſcending by their Gravity from higher 
to lower Parts of the Surface, in proper Channels; but in 
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a globular Surface, there is no ſuch thing as high and low 
Parts to admit of any ſuch Deſcent. —Therefore as Rivers, 
and moving Waters, are neceſſary for Mankind in their 
preſent State, there is no doubt but they were always fo, 
as well before the Deluge as after. — But leaving ſuch idle 
Reveries, let us advert to the true Cauſe of Rivers, 
Springs, &c. which we ſhall find entirely owing to great 
Quantities of Water collected on the Tops and Sides of 
high Lands and Mountains, from Rain, Snow, Fogs, Dews, 
and even Clouds themſelves, and running through various 
Chinks and Crannies into their internal Cavities and 
Baſons, and filling them full.—After this the ſuperfluous 
Water flows from thoſe Ciſterns through different Cre- 
vices, to the Sides of the Mountain where they appear 
as but bling Springs, and ſtand in hollow Places in Form of 
Pools, Ponds, and Lakes, as we every where ſee. 

Euphroſ. This ſeems to be a very natural Account of 
the Origin of Rivers, Springs, and Lakes, and ! ſuppoſe, » 
of Baths too, for they are only ſtanding Pools, for the 
uſe of Bathing. But pray Cleonicus whence do thoſe Bath- 

Waters derive their Medicinal and healing Qualities? and 
what is ſtil] more ſtrange, that Degree of Heat that we 
find in many of them? | 

Cle n. | heſe are Queſtions I might naturally expect 

my Euphrefyne ſhould aſk. —T o the firft I anſwer, that the 
Mountajnous Parts of the Earth are only very high and 
large Rocks, covered with Verdure and Herbage on the 
Outſide, and abounding with all Kinds of Mineral Mat- 
ters Within, at leaſt this is generally the Caſe. 
Now the Earth is the Elaboratory of an Omnipotent 
Crus r, who can create, compound, and analyſe all 
kind of Bodies, ſo as to give them ſuch various Specific 
Qualities as are neceſſary for the Cure of Diſeaſes, Ani» 
mals are ſubject to,——— The internal Parts of the 
Earth do alſo abound with numberleſs unſeen Caverns, 
Ciſterns, Streams and Rivers of Water, which run every 
Way through Beds and Strata of Mineral, Metalic, 821 
phureous, Saline, Mercurial, Bituminous, and Oleaginous Sub- 
flances, it is no wonder they ſhould abſorb and carry with 
them all the Soluble Parts of thoſe Bodies; and wherever 
they riſe in the Form of Springs, they ſhould be 2 

| e 
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and ſome of another. r 
Euphroſ. Well, this is a pleaſing Idea you give me off 
Medical and Mineral Springs, Baths, &c. becauſe it is 
undoubtedly the natural and true one.—But now, Cleo 
nicus, you will ſatisfy my ſecond Query, why they are 
very often hot to a ſurpriſing Degree? 
Cleon. My Euphroſyne need not be told, that the hor- 
rible Volcanos of AETNA in Sicily, Veſuvius in Italy, that 
of Mount Hecla in Iceland, beſides Strambalo Iſland, and 
many others, all demonſtrate, the inconceivable Quantity, 
and Force of internal Fire in the Earth.—— That the 
Lava, which runs in red hot Streams from the Mouths 
of theſe fiery Furnaces for Miles together over the ad- 
jacent miſerable Countries, is all the Effect of the great 
and wonderful Powers and Operations of natural Cbe- 
miſtry in the interior Parts of the Earth,— That Salfatara, 
and other Parts of the Earth's Surface, breath Fire and 
Smoke continually. —T hat, therefore, it is no wonder if 
Streams of Subterraneous Running Waters, paſſing by 
thoſe ignited or heated Parts of the Earth, ſhould be heated- 
by them in various Degrees, and ſo produce al! Varieties of 
arm aud Hot Baths ; as thoſe at BRisTOL, Bark, and 
all the World over beſides. | n uri 
Euphreſ. Well, I am infinitely obliged to you for ſuch; 
ſatisfactory Intelligence. And I think, C eonicus, we! 
may account for Waters coming into WERIISs, from theſe 
under=ground, Currents alſo, may we not? Wet 
Cleon. Y ou not only may, but you muſt, my Eupbro- 
ne, as there is no other Way for our Melli to be filled. 
All the ſuperficial, Parts, near the Earth's. Surface, are 
replete with Canals and Currents of Water both great 
and ſmall, and in ſome Sort reſemble the Circulation 
Huis in an Animal Body; inſomuch that ſome eminent 
Philoſophers have been ready to conclude- that this Earth; 
we live on, is itſelf only a huge Animal, 112 21979 
Eupbreſ. For Heaven's, ſake don't talk of that, Clan- 
nicus. I ſhall look upoa myſelf. only as a Louſe 
crawling upon a large Animal, if you do. 
Cleon. Let not Chimæras derange my Eupbroſyne. 
Things of more Conſequence demand nee 
ag! | Beſides 
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Beſides Hot and Cold SpRIN GS, there are other Diſtinctions 

well worth the Connoiſſeur's Notice. — Thus ſome are 
called Perennial Springs others, Intermitting Springs, 

and laſtly, there are a wonderful Sort called Reciprocating 

rings. 

88 ] ſhall be glad to be particularly informed of 
theſe; and in the firſt Place, what are thoſe called the 
Perennial Springs, Cleanicus 

Cleon. They are ſuch as flow conſtantly, from Year to 
Year, without Ceſſation.— Theſe are found in the Sides 
of all high Mountains, and in the Valies and low Lands 
between — Theſe Mountainous Ridges ſupply plenty of 
Water to all the Springs and Lakes they feed, witneſs 
the Lake of Geneva among the Alps; — and indeed 
all our common Springs, Fountains and Fiſh Ponds are of 
this Sort, 

Euphroſ. I underſtznd you perfectly well as to theſe.— 
But for thoſe Fountains you call Intermitting Ones, J ap- 
prehend you mean ſuch as do not always flow, but ſtop 
ſometimes, and afterwards flow again—am TI right, Cleo- 
nicus? 

Cleon. Vou will be quite ſo, if you conſider thoſe In- 
ter miſſions or Alter nations as regular and conſtant, that is, that 
they flow and ſtop, by equal Intervals of Time, and ſuch 
are here and there to be found. But to account for this 
ſingular Phænomenon of Springs, it is neceflary you 
ſhould firſt be acquainted with the Nature and Operation 
of the common SIPHON or SYRINGE, which, you know, 
is only an incurved or bent Tube, with one Lis ſhorter 
than the other.— Now if this Siphon be inverted and filled 
with Water throughout (having firſt ſtopped the Orifice 
of the ſhorter Leg with the Finger) then ſloping the Ori- 
fice of the longer Leg with a Finger of the other Hand, 
the Tube may be eaſily turned with the Curve upwards, 
and the ſhorter Leg immerſed in a Jar of Water, then 
removing both the Fingers from the Ends of the Siphon, 
the Water will neceſſarily deſcend in the longer Leg, and 
run out,. And this it will continue to do till the Water 
in the Jar deſcends to the Orifice of the ſhorter Leg, when 
the Operation muſt be at an End, ——And all this, ycu 
ſee, I demonſtrate by an Experiment of a Siphon in 5 | 

| Euphroſ. 
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Euphroſ. The Operation of. the Siphon is very plain, 
and is a moſt; curious Effect. But the Reaſon of it, 
though I plainly ſee it, Cleanicus can make perſpicuous in 
a more ſatisfactory Degree. 8 | 

Clean, The Rationale of the Action of the Siphon con- 
ſiſts in three Particulars, (1.) The equal Preſſure of Air 
upon the Fluid at each End of the Siphon, (2.) The 
unequal Weight of the Fluid in each Leg. (3.) The 
continuity of the Fluid, or its being kept together, while 
in the Tube, by the Preſſure of the Air at each End.— 
Therefore it is evident, when the ſhorter Leg is put into 
the Fluid, and the Finger removed from the End of the 
longer Leg, the Water in that, by its greater Weight, 
will deſcend, and keep running out, till all of it be ex- 
hauſted from the Veſlel. 

Euphreſ. I could not wiſh to ſee any thing more evi- 
dently, Now I ſuppoſe, I am qualified to comprehend 
what you have to ſay further of intermitting Springs, Cle- 
nnicus, | 

Cleon. You certainly are, my Euphroſyne.—But as the 
Origin of Springs and Fountains lie out of Sight, we cannot 
too much Elucidate a Matter of ſo great Conſequence, 
therefore another Invention, uſually called the TAN TA- 
Lus Cup, has been applied for this Purpoſe —This Cup 
is of the Form of a Common Quart Pot, as you here ſee 
— it has a handle, as in that; but this Handle is not 
ſolid, but hollow throughout. It is on one Part in- 
ſerted into the Side of the Cup at the Bottom, and riſes 
on the Outſide, nearly to the Top, where it turns down, 
and reaches to a little below the Bottom of the Cup. 
You will then eafily perceive this Handle is a real Si- 
phon,—and that when Water is poured into the Cup, 
it ri/es.in the Handle at the ſame time equally, till the 
Water in the Cup is as high as the curved Part of the 
Handle, —And cont (pal to pour in Water, it will 
run over the Curve, and deſcend in the outer Part of the 
Handle to the Orifice, where it will run out, and ſo con- 
tinue running, till all the Water in the Cup is by that 
Means carried off, nfs, 1213-38 F 
_ Puphroſ. The Glaſs Cup and Handle, makes every; 
thing ſo intelligible, that there is no room left to a 4 

Uther 
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further Queſtions about the Siphon.——But now, Cleo- 
nicus, pleaſe to let me fee how you adapt this Experi- 
ment to explain the Nature of Intermiiting and Reciproca- 
tino Springs. 

Cleon. | will endeavour to do it, my Euphroſyne ;,— 
The Body of the Cup preſents to you the Idea of ſome 
large Reiervoir or Baſon of Water in the interior Parts 
of the Mountain ſupplied by feeding-Streams, or Ducts, 
from all the circumjacent Parts. ——'The Handle of the 
Cup repreſents the Du& or Canal, by which the Water 
is conveyed from the Reſervoir to the Side of the Hill.— 
Here it is neceſſary to conſider this Duct as coming from 
the Bottom of the Reſervoir, and gradually rifing in its 
Progreſs to a Height a little leſs than the Levef of the 
Water in the Baſon, where taking a Turn, it deſcends to 
a Part in the Side of the Mountain below the Level of the 
Bottom of the Baſon ;—and there it will break out in 
Form of a Sig, ſupplying a Pool or Fountain with 
Water, till it has drained off all that is in the Reſervoir, 
and then the Spring will ceaſe, or intermit, till the Baſon 
is filled again, when the Siphonic Duct will again begin 
to work and bring a freſh Supply to the Fountain. 
Eupbreſ. I ſee now how ſuch a Fountain muſt naturally 
intermit it's Action. That the Water muſt flow while the 
Subterraneous Siphon works; and ceaſe, while the Re- 
| ſervoir is recruiting, ——T hat if the Time taken to re- 
fill it be conſiderable, the Pool on the Hill may be- 
_ dry, and then be filled again, and ſo on con- 

tly.— 

Cleon. Indeed my Enphroſyne, you are happy in your 
Apprehenſion of Things.——The Caſe of Reciprocating 
Springs will give you no trouble. —— For it only ſuppo- 
fing this Siphon, inſtead of going to the Side- of the Hill, 
ſhould find another Reſervoir in its Way, in a Situation 
lower than that frem which it comes, and which tupplies 
a common conflant Spring, then will it diſcharge all the 
Water from its own Baſon into this, and of courſe, raiſe 
the Surface of it very ſenſibly ; which, when the Operation 
of the Siphon ceaſes. will again ſubſide to its common 
Level. Thus a Tide of Flood and Ebb will — 
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5 in regard to e e Springs. —D 

5 gi, „do you really pi 25 that ach curjous 

N do — where exiſt? 

leon 1 have not qnly read of. Fo bus am an Eye 
Wat of one that is without 05 moſt 1 
ordinary 5 Britain, if not in the N It 
near Br: . a; Fiſhing Town in evoriſh ire, by 
Torbay ; the Name of it is ayruell. —— The. Water 
of this Spring is encloſed in a Sort of Stone W Well IL above 
Ground, of nearly. a round Form. E & cup 8 
a large Stream, a els five F cet wide, with a Sa Bot- 
tom, beſtrewed with large and ſmall Pebbles. dy Hate 
I obſerved it, the Time it took to ebb and flow was very 
uniform and regular. Both together took up Sik Mi- 
hures; fo that it ebbed and flowed ten Times in an Hour, 
—— The differe nee between high and low Water Mart 
in the Fountain, was an Inch and Half. — And the very 
Stream it ſupplied, alſo ebbed and fired about Half an Inch, 
as was ſeen by the Sides of the latge Pebbles, which were 
never dry. I cauſed Hi les to be dug in the Earth, in 
Parts at a Diftance from the Well, about à Foot deep, 
and it was as furpriſing as pleaſant, to obſerve the Water 
riſe bubbling up into thoſe Þ oles. by many ſmall 2 
pe Foles were filled and .emptied by tur 
The Water at ebbing gradually ſubſided, ind wy could 
ſee it run down into the Earth by a Number of little 
Ducts or Holes at the Bottum A here were High 
Grounds or Ridges of Land on one Side, which filled 
the Declivities Ty where with theſe reciprocating 
Springs, —— The Water is exceeding fine and loft, and 
mori uſed by the Villagers at Lay-well,-—Perhaps the 

eciptodatidus of this Spring are the quickeſt of any yet 
known —Nor can there be a more conſpicuous View of 
the Origin of Rivers, generated by the Union of many ſuch 
Streams and Rivulets, as that here produced. 

Euphro of The whole of this Relation gives me unpa- 
rallelled Pleaſure. I am hereby led into a Species of 
Knowledge which I never at all expected. T his Si- 

Vor. III. X hen, 
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phon, or rather this Tantalus Cup, is an admirable Illuſtra- 
tion of theſe” recondite Parts of Philoſophy. ——1 ſhall 
beg this Cup and Siphon of Cleonitus, for my Recrea- 
tion in Experiments of this Kind at leiſure Intervals. 
"Cleo, They will find you in many pleaſing Amuſe- 
ments.——You may with the Siphon (or Crane as is 
vulgarly called) decant off a Bottle of Vine or fine Ale, 
without diſturbing the Sediment at Bottom. You may 
place one of your little China Images in the Cup, and pour 
Water in, which when it riſes to his Lips, will ſubſide, 
being carried off by the Handle. Indeed this curious 
Experiment gives Name to the Cup, as it is an apt Re- 
preſentation of the Fable of TAN T ALus, condemned to 


eternal Hunger and Thirſt, as finely deſcribed in Pore's 
HoMER in the ſubſequent Lines, 


| There Tantalus, along the Stygian Bounds, 
Pours out deep Groans ! (with Groans all Hell abounds) 
Een in the circling Floods Refreſhment craves, 
And pines with Thir/t amidſt a Sea of Waves; 
And when the Water to his Lip applies, 

Bac from his Lip the treach'rous Water flies, 
Above, beneath, around his hapleſs Head, 

Trees of all kinds delicious Fruitage ſpread ; 
There Figs, high dy'd, a Purple Hue diſcloſe, 
Green looks the Olive, the Pomegranate glows; | 
There dangling Pears exalted Scents unfold, 
And Yellow Apples ripen into Gold. 
The Fruit he ſtrives to 415 but Blaſts ariſe, 
Toſs it on high, and whirl it to the Skies. 


DIALOGUE 
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DIALOGUE: . 

Of the Uszs of the Water and Spirit Levet., in 

the ART of LEVELING, -and-condufting Rivers 

and CaxaLs for Inland Navication., Of Re- 


 SERVOIRS, AQUADUCTS,. and PirEs of Con- 
DUIT. | | 


| , | Cleonicus. | xt ob 
1 am happy to find my Euphraſyne was ſo well pleaſed 
with our laſt Speculations on Springs and Rivers 
But we have not yet done with the Doctrine of Running 
Water —l believe my Euphroſyne will think Hydro/tatics 
are not a dry Part of Philoſophy, e're we have done. 
Euphroſ. I am ſure thoſe who do think fo, are very 
much miſtaken.—If I receive but half the Encreafe of 
Knowledge to Day, as I did from your Lecture Yeſterday, 
I ſhall think my time extremely well ſpent—And pray, 
Cleonicus, what do you proceed upon now? + 
Cleon. The application of the peculiar Properties of 
Fluids to the Invention of ſeveral very uſeful and neceſ- 
ſary Inſtruments and Machines in common Life, which 
principally diſtinguiſh Scientific and civilized People 
from Barbarous Nations. Among theſe I think the 
LEVEL the moſt ſimple, and a yery uſeful Inſtrument.— 
There are two Sorts of them, one is a Vater Level, and 
the other a Spirit Level, —— One of each I have here 
brought, that you may ſee their Conſtruction and be 
better acquainted with their Uſe. | 
Euphoſ. I am much obliged to you, Cleonicus— I 
ſhall attend to what you ſay of them, very earneſtly. 
Clem, The Water Level is, you ſee, only a long Glaſs 
Tube turned up at each End, to a right Angle, or nearly 
fo ; you know that if the Water be poured in to fill the 
Tube, and a part of each upright Leg, then the Sur- 
faces of the Water in each of theſe Legs will be in a 


Horizontal Line, and thereby prove a very fit Inſtru- 
og | :. 77 eb ment 


we ERS "6 2 


8 : 


— 9 — 5 * > 


4 
* 
pal 
þ 
5 i 
N 
0 
. 
| 
' 
1 
9 
4 
ix 
* . 
1 


302 THE YOUNG GENTLEMAN 


ment in the ART or LEVELLING, or finding how much 
any Part of the Earth's Surface is above or below the true 
Horizontal Level of the Place where you are. 

Eupbraſ. Pray, Cleonicus, could you illuſtrate this by 

xperiment ! n | 

Chin. Very eafily, my Eaphroafine—You te I phce 
the Level upon this three Leged Stand, juſt the Height 
of your Eyc,—1 then turn it about the Center till it is 
directed to the Side of yonder diſtant Mountaiti,——I 
now fill it with Water to halt the Height of the Legs, 
and both the Surfaces ſettle themſelves in Eguilitbrio, and 
in a true Level, of Courſe Now apply your Eye about, 
a foot from the Level. ſo as to fee the Surfaces of Water 
coincide ot be in the Vifual Ray or Level. | 

Eaphroſ. This I find is very eaſy to do——But what, 
then Clronitus ? | | ; 

Cleon. Then obſerve what. you ſee upon the Side of 
the Hill that, is in the ſame Vifual Line, and that is all 
you have to d9,—— | 
 Fnphreſ. This I ſhall doe ſee on the Side of the 
rifing Bill, a Tree juſt in the Viſaal Line that paffes 
through the Surfaces of Water bs 

Cleon. Well now you find that as that Tree is in the 
Horizontal Level of this Place, you need not be told, that 
if a Canal was made by Art from hence to that Tree, 
and there to communicate with a Spring of Water, not 
any of that Water would flew to us; for as it had 
only a Horizontal Plane to move upon, it could not poſ- 


ſible move at all.— But if the Spring or Fountain was 


any n than that Tree upon the Hill, it is 
as evident the Water would flow through or down ſuch a 
Canal to this Place g 

Euphroſ. L ſee now the Purport of your Level is to 
ſhew when Water can be brought or carried from dne 
Place to another, which to be ſure is of prodigious Ser- 


vice to Mankind. — But pray, Cleonicus, how much muſt. 


this Canal riſe or fall in its Courſe above or below the 
Horizontal Level, that the Water may move therein 
neither 2% faſt nor too ſlow, for the common Uſes of 


Tun. 
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Clean At the Diſtance of one Mile, the Canal ſhould, 
at leaft, deſcend 12 or 15 Inches below the Viſual 
Line, for the Water to run with a proper Velocity.— 
Such, for Inſtance, as that in the New Rives brought 
from Mare in Herifordſhire to the Reſervoir at Iſlingt 
Alſo in thoſe Inland Navigatians, in man Parts of E 
gland, to the vaſt Emolument of the Public. 

Euphroſ. Well I think, Cleonicus, I have made a great 
Proficiency in the Philoſophy of Springs, Fountains, Ri- 
vers, &c. for you have made all ſo plain by Experiments, 
that I am aſhamed to think of troubling you any. fur- 
ther about them.—But I remember you mentioned, ano- 
ther Sort of Level, which you intimated, was made 
with Spirit, pray what one is that Cleonicuss 

Clean. This is a ſmall portable Level, conſiſting of a 
Glaſs Tube filled with Spirit and a ſmall Bubble of Air, 
and hermetically cloſed at the End, The Size of it is from 
2 to 12 Inches ong, and from four to an Inch diameter, 
more or leſs, as occaſion requires. It is generally inclu- 
ded in a Braſs Tube, with a long Aperture on the upper 
Part, to.ſhew the Motion of the Bubble of Air through the 
Body of Spirit The Fluid is Spirit, as being more free to 
move than Water, ——One of Six Inchs length I have 
brought to ſhew my Euphroſyne, Rr a ran 

4 1 And a curious little Inſtrument it ſeems to 
be—lt is pleaſant to obſerve how nimbly the Atr Bub- 

runs one Way and the other——l try to keep it 
eady. and without Motion, but I cannot for the Liſe 
of me—Pray how is it uſed Cleonicys ? 5 

Clean. Its Uſe reſults from that extreme Mobility of the 
Air-Bubble you obſerved— For the Spirit being a Fluid fo 
much heavier than Air, will always poſſeſs the lower 
part of the Tube, and the very light Air of Courſe, 
will therefore be driven to. the upper or higher End——lt 
an, therefore, never happen that the Air-Bubble ſhould 

ſeen at reſt in the Middle of the Tube, but when it 

is placed on a perfecth level Plane, for there only all 
is ob N ts : Nn | * 
- Euphroſ. You bave given the Reaſon explaining thy 
Nase 5 be Level 0 clearly, that I Walk trouble you 
further, but that I haye a lixtle Curioßiy to know how 
uch, a derbi Thing 35 this is applied to aphwer any 

H & by Tt ESTI 
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great Ends in Life Can you ſhew me that by Expe- 
riment, Cleonicus? 5 
.Cleon, | flatter myſelf, I can do it to my Euphroſyne's 
Satisfaction.— For this Purpoſe I have before-hand pro- 
vided this plain round Board of Mahogany, with three 
Screws at an equal Diſtance Upon this Board I 
place the Spirit Level; and the Bubble you ſec, immedi- 
ately runs up to one End, becauſe the Board is not yet 
level, ——But as it is an Inch above the Table, I turn 
the Screw (or Screws) backward next the Bubble till 
the Board ſinks low enough to bring it in View, but 
then it runs up to the other End, —— This ſhews J had 
turned the Screws to much backward, therefore I gent] 
turn one or both a little forward, and the Bubble ſlow] 
returns, and reſts almoſt in the Middle. The ſmalleſt 2 
of the Screws will now bring it quite to reſt in the Middle. 

Euphroſ. I fee a little Time and Patience is required 
for this Operation, Cleonicus. 

Cleon. And what can be done without, my Eu- 
phroſyne ? while the thoughtleſs Angler grudges no Time 
nor Patience in his cruel Sport, the generous Sons. of 
Science ſhould not think much of any Trouble they 
meet with in adjuſting their Inftruments for Public Uſe. 
But the Buſineſs is as yet but half done; for the Level 
muſt be put into a direction at right Angles to that which. 
it now has; and if the Bubble then continues in the 
middle, the Boaid is in a true Horizontal Plane, ——I1 try 
the Experiment, and find it does not. But as it is but 
little out, it wants only a ſmall Adjuſtment by the Screws, 

to bring it nicely to the middle Point. And this you ſee 
me do, and the whole Operation is over. 

Euphreſ. I perceive, at Length, that the whole Uſe of 
this Spirit Level, is to make any other Plain Surface a true 

Tevel, or Horizontal Plane, to anſwer ſome ſp-cial Purpoſes. 
Cleon, That is the whole Affair, my Euphreſyne, and 
it is important enough too. —— As this Spirit Level is 
very conciſe, portable, and ſoon adjuſted for Uſe, it is 
preferred to the Water-Level by Artiſts in all their Occa- 
ſions for a Level. —— From what I have ſaid, it appears, 
that it is the /ole Inſtrument uſed in the extenſive Art of 
Levelling. lt is alſo the Foundation of the ſtill more 
general Art of SURVEYING or Meaſuring Land; for by 
chis the Theodolite is firſt to be truly adjuſted to a _ 

| Zon 
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zontal Level, before the Surveyor can uſe it.— In all 
Horizontal D1ALs, the Level is abſolutely neceffary ; for 
no ſuch Dial can ſhew true Time, that is not placed upon a 
develled Plane, ——In the Art of GUNNERY, no Piece of 
Ordnance can be elevated to the neceſſary Angle for ſtri- 
king a diſtant Object, but by the Aſſiſtance of the Le- 
vel. Beſides many other Caſes wherein the uſe of the 
Level is indiſpenſible. 1 e | 
Euphroſ. How great is the Uſe of many things we little 
think about ! I ſcarce knew of the Exiſtence, much leſs 
of the momentous Value of this ſmall Implement of Art, 
We have now about a Quarter of an Hour to ſpare, 
pray what is to employ that, Cleonicus? got | 
Cleon, The Conſideration of AqueDucTs, my Euphro- | 
Jyne——An Aqueduf? is any Conveyance of Water by 
Pi pes, Canals, or otherways, from one Place to another x 
but what I chiefly intend here, is that by Pipes of an in- 
curvated Form, and by which the Water is carried from a 
Reſervoir or Fountain-Head, to any Diftance below it, 
Whether it be in the Vale below, or on the Side of a riſing 
Hill beyond, ——And the general Reaſon of this, m 
Eubroſyne by this time knows very well. — 
have thought proper to fit up an Inſtrument for a more 
immediate and adequate Repreſentation of the Aqueduct 
I mean,—— This you ſee conſiſts of a Braſs Cylindric 
Cup on the Top, about four Inches over, and three 
deep. Into this is cemented' a Glaſs Tube, about 
twelve Inches in length. —— This upon the lower End, 
you ſee, has a little Braſs hollow Joint affixed ;—and upon 
this is put another Glaſs Tube, bent, as you ſee, into a 
Serpentine Form, and moveable into every Poſition,——In 
all this, great Care is taken that every Part 1s perfectly 
Iater-tight. e 4 84h 
Euphroſ. I ſee at once the Intent of this Machine, or 
elſe I am much miſtaken. | 
Cleon, ] dare ſay you are too quick ſighted to be miſtaken 
at all, my Euphroſyne.——You ſee the Braſs Cylinder on 
the Top is the Reſervoir or Fountain in ſome high Situa- 
tion;—the Glaſs Tube connected with it, is the Conduit- 
Pipe, that conveys the Water to any lower Part,— That 
the Serpentine Tube being placed perpendicularly, ſhews 
R 4 how 
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how the Water may he. carried * the Vale, and up to 
any Part of a 1g 27 . 0 17 5 Hil AS: 
Yale to the 1 * another, if + hgh were ( ccahop, wy 
P. on. , when I 5 this crogke 
ube in a "Hor emal a be Ae it PET Of the Water 
may is —— round about ths Hill without Taying Pibes 
ayer i | 
| £Euphreſ. Well, this Piece of Mechaniſm is an ad- 
mirable jucidation of the Nature of an 4 guedac. hut 
pray Cleonicus, ſince, it appears to be fo ay to conduc} 
Water, through Pipes to any Place, however ituate, Qs 
however. diſtant, whence comes. it to paſs that the Ancient, 
are ſo much celebrated for their prodigious Works in 
Architecture of that kin nd—T think they are as famous 


ha Hiſtory for their Agueducis as for their Amphithea- 


m "Chen. This Queſtion, I own, I find not very eaſy t 
wines, .——The vs knew full 1000 the Uſe 1 Pi pes 
for ſuch Purpoſes —— Nay Ovid, who lived in AuGU$- 
rus s Reign, expreſsly mentions Cnc Pipe of Lead, 

his Story of Pyramus and Thifbe EE ook gh 
Nie a e e of a broken, | pe cjectii 1 ater 
with great orce, way, of $ male, e AP Bloo uſhin ng 
out of the Wound of Pzrazuts when he hag abb _ 
ſelf, ——As this | has (ome Relation to a dubſect we {hall 
treat of at our next Meeting, to rehearſe it here, will ſerve 
oe a. Conclufion to this. 


Then in his. Breaſt his ſhining Sword he drown, 
VVV 
A, * 10 1 4 4 dying drew, 4 fr 
un the and fiream:ng upwards flew. 
Luk a 55 0 2 507 you ſaw, 
| 57 2 . ſprings e Maters 22 the Faw: 
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DIALOGUE Iv. 


Of the PagsSurt of FLumDs, ia all Din EN 10 
equally. Of the CENTER of lateral PuESsunR 
by Experiment, Of the Hydroſtatic Pax apox, 
demonſtrated by 4. proper INSTRUMENT for that 
Pureost, Of Jer D' Aus, or FouxrAl xs. 


Eupbroſyne. * 
I Think myſelf very happy, Cleonicus, to meet you again 
on an Affair of ſo honourable and intereſting a Na 
cure, as an Explication of the Nature of Bodies in ge- 
neral, but now of Fluids in particular. EE 
Cleo. At preſent our Reflections will turn upon the 
An of Fluids upon ſolid Bodies, or Veſlels which contain, 
hem, ariſing from their Weight and Preſſure, the Means 
by which ſuch Forces may be eſtimated, and the won- 
derful Effects that are thereby produced, As to the 
firſt of theſe, viz, The Preſſure. of Fluids being every; 
way proportioned to their Height only, we bave difcour- 
ſed ſo largely already, that there is only one thing more 
to add, and that perhaps you may think a little ſurpri- 
ſin . . | 
Fupbrof I ſhall liſten to hear what that is, as avery 
thing ſtriking delights me greatly, 


__ Cleon, It is this, my Eupbroſyne ;, the Preſſure of the 
whole Ocean againſt a Pen, Dam, or Sluice, is not a tittle 
more than that of the leaſt Quantity of Water cqnceivable 

ſtanding againſt it to the ſame Height. | 
: Eup of. | Wh this ſounds very, {tr ange, indeed, at. firſt 
Hearing. But I pride myſelf ſo much with the Froficiency 
R nadg in Hydroftatics Yon (Ng pat 


. 


uition, that I am vain enough to think I ſee the Rea 
of that. Paradox ;-—for if Height onh, be, the. Mealurg 6f 
the Force of Preſſure in Fluids, then their Quantity can, 
ayail a though equal, to the Ocean. 
Wel 


Clan, 
T 134, £9 
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Paradox, but before J poſe you with any more, I ſhall 
explain to you'the Means by which you may eſtimate the 
true Force of Preſſure againſt the Side of any Pen, Sluice, 
or Veſſel in which it is contained. —And then, how it 
may be expreſſed in Pounds, Ounces, Drams, &c. of Aver- 
eypoiſe Weight, | 4:19 
Euphroſ. All this I ſhould like to know very well, if 
you think me competent to it, Cleonicus. ; 
Cleon. I think you as equally competent to that, as you 
are to caſt up your Mantua-Maker's Bill. Since all 
you have to do, is only to caſt up a ſmall Number of Fi- 
gures into one Sum,——T he Reaſon of this my Euphro- 
ne will perceive, when ſhe conſiders, that as the fluid 
Particles are equal among themſelves, ſo their Weight 
or Preſſure upon one another in a perpendicular Line, 
muſt equally increaſe in proportion to their Number. 
Thus, upon the Surface of the fir/? Particle, there is no 
Preſſure Upon the Surface of the ſecond Particle this 
Preſſure is as 1.—Upon the Surface of the third, it is as 
2.—— Upon the fourth Particle, it is as 3. And ſo 
on, to the tenth Particle, where the Preſſure is as 9. 
Then the Preſſure upon each of the ten firſt Particles will 
be repreſented by this Series of Numbers, o, 1, 2, 3. 
+ 5, 6, 7, 8, 9.—You underſtand me thus far, I dare 
a 


"Bupbreſ Without the leaſt Difficulty, Cleonicus, the 
reaſon of the Thing ſpeaks for itſelf. _, 5 Ko 
Cleon. Then you have only one Thing further to con- 
fider, and that is, that in any Series of Numbers which pro- 
ceed by equal Differences, the Sum of the whole Series is always 
equal to the great Term or Number, multiplied by balf the 
Number of Terms. — Thus in the preſent Series o, r, 2, 
3, &c. there are ten Terms, differing by 1,—— Then 
if the laſt or greateſt Term q, be multiplied by 5, 
ap the Number of Terms,) the Product will be 45.— 
his you will find to be the Sum of all theTerms, or 
of the nine Digits, if you reckon them up, _ . 
Epbreſ. I will, though I never did before. They ſure 
enough amount to 45. | | pn 


Cleon. Then ſince the Preſſures of the Fluid Particles 
againſt the Side of a Veſſel in a Perpendicular 'Line, are 
expreſſad 


AND LADY's PHILOSOPHY, 309 
expreſſed by thoſe Numbers, the Sum of all the Preſſures 
taken together, will be as the greateſt Preſſure at Bottom 

which is as the Depth of the Veſſel) multiplied by half the 
umber of Preſſures (which is half the Depth) That 
is the Preſſure upon a perpendicular Line in the Side of the 
Veſlel is but half what it is upon the ſame Line at the Bottom 
of the Fluid. | 2 | 
Euphroſ. I ſee the Proof of the Propoſition in general; 
but you will give me time to make up my Thoughts a, 
little more preciſely about it, at my leiſure, Cleonicus. 
\ Clean, I don't expect you ſhould be an Adept in Hydroſ- 
fatics all at once,—— Though [ believe, when my Euphro- 
ine conſiders the Veſſel which holds the Fluid may be of 
a Cubic Form, and as the Preſſure upon the Side is equally 
encreaſing, and that upon the Bottom every where the ſame, 
ſhe will eaſily perceive from what has been ſhewn, that the 
Preſſure upon the Side is equal to half that upon the Bot- 
tom. And ſince there are four of theſe Sides, there will be 
twice the Preſſure upon all the Sides as there is upon the 
Bottom,—And conſequently the whole Preſſure upon all 
the Surface of ſuch a Cubic Veſſel, will be equal to three 
times the Weight of the Water which fills it. | | 
Euphbroſ. Then I apprehend, ſince you know the Weight 
of any Quantity of Water, you can tell very eaſily what 
the Preſſure thereof will amount to in Pounds, Ounces, 
&c. againſt any given Surface. 


Clion. With the utmoſt Eaſe, my Euphroſyne ; and fo 
will you'too, when you are informed, that the Weight of a 
Cubic Foot of Water is almoſt exaftly, 1000 Ounces, or 623 
Pounds. Hence it will follow, that if a Pen or Dam 
be 20 Feet long, and the Water riſes againſt it to the 
Height of 12 Feet, then there will be 240 ſquare Feet of 
Water againſt the Pen.——This multiplied by 6 (half 
the Depth of the Water) will give 1440 Cubit Feet of 
Preſſure. — The Preſſure therefore, againſt the Side of the 
Wall or Pen, js 1440 times 1000 Ounces, or 90,000 

ounds. Fm | | 

Eupbroſ. It is well I happened to learn Arithmetic far 
enough to comprehend ſuch a Computation, or elſe all 
this Affair, curious as jt is, had been loſt upon me. 


Indeeq; 
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Indeed, Cl-onicus, I believe very few of my Sex. beſides 
mylelf, know how, many Pound Weight of lateral Preſſure 
there is in a Pai! of Mater.. | 

Clean. Not of my Sex neither, if you go to that,—— 
But there is one thing furt er that I could with to give 
my Fruphroſyne ſome Idea of; and that is, the Cent-r 
Preſſure in Fiuids.—— The Weight of the Fluid you 
know upon .the Bottom and Side , but in what parts of 
the Side the whole Force of Preſſure is united. believe 
you mult be content, at preſent, to learn from an Expe- 
riment. 

Eupbhroſ. I ſhall be content, and very thankful too, to, 
learn every thing my Cleanicus ſhall think a valuable or 
curious Part of Knowledge. For though I never heard 
of the Center of Preſſure before, yet, as I find it is a cu - 
riqus Point, ſhould be very glad to get ſome, Notion of 
11.—— 

Clean. That you will eaſily do by a Veſſel I have here 
made on purpoſe, ——Tt conſiſts, you ſee, of three fixed, 
and one moveable Side, which is properly connected to the, 
others by a Piece of ſtrong Bladder. ——Into this Veſſel 
I pour Water to the Top, and it preſſes out the move- 


the Side will move parallel to itſelf, or to the Poſition it is 
now in by the Preſſure of the Water—There,' try the 
Experiment. 1 | : 

5 brof, I will, Cleonicus.——1 preſs the upper Part, 
and 100 that won't do, becauſe it moves faſter than the 
lower Part.— Then I preſs the lower Part, and it now 
moves faſter than the upper, ſo that won't do neither. — 
Well, now. il] preſs it in the middle, and ſee what that 
will do ;-»t find that is not the Point yet; for thaugh 
the whole Side moves forward, I find the upper End goes 
faſter than the lower,— — Now I know nat where to preſs 
next.——Ah, I fancy L have diſcovered the Plot at laſt. 
1 ſpy a ſmall Spec, or Det a little lower down, I'M wy | 
that — it ſucceeds to my Wiſh—I find a uniform Preſ- 


fur 
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ſure there, and the Side goes equally forward in every 
art, —Have I not hit the Mark, Cleonicus 1 
* "Clem. Indeed you have, Siſter; but you are beholden 
to me for that—ſfor I made the Dot on Purpoſe that it 
might take your Eye, when you had tried all other Parts 
in Vit. —l have the Pleaſure to ſee nothing can eſcape 
your keen Obſervation, One thing more you muſt know, 
which is, that this Center of Preſſure is always two Thirds 
of tlie Depth of the Fluid below its Surface, —Por In- 
tance, in this Veſſel the Depth of the Water is 9 
Inches, and that of the Center of Preſſure, 6 Inches, 
of Courſe. | 
Euphroſ. I ſuppoſe you have by this time, pretty well 
exhauſted this Subject Pray what is your next, Cleani- 
cus | | | 
Cleon. That is commonly called, the Hydroflatic Paradox. 
— But don't let the harſhneſs of the Title prejudice m 
r attending to the Thing itſelf, which, 
am well aſſured, to her will be no Paradox at all, but on 
the contrary, appear to be an eaſy and important Truth, 
Euphroſ. | am never diſheartened, Cleonices, when 1 
have the leaſt Proſpect of underſtanding the Subject, and 
as you give me ſuch promiling Encouragement, I ſhall 
attend to every thing you ſay, with all the Addreſs I am 
Miſtreſs of. a 
Clin. I have here brought you a little Hydroſtatic 
ſtrument, for the IIlaſtration of every thing I have 
to ſay on the Subject of this Paradox It conſiſts of two 
found Plates of Wood connected together with a fine 
iece of Blue Morocco Leather, and diſtended by ſmall 
oops of Whalebene on the inſide, to kerp it always 
open ; and the top being raiſed from the bottom, you 
, gives it the appearance, in a great Meafure, of a 
Barber's Peter. Fi And, like that, the top may be 
fafſed to a conſiderable Diſtance from the bottom 5 
ever Water is poured into it—As you here ſee by Exper 
riment . — * 
*phroſ. Ocular Evidence makes all have yet 
Rid. Sh to apprehend—I ſee no A 5 ce F 
Paradox yet, Cui 7232 B64 2h 


825 Claon. 


' 
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Cleon. Have a little Patience——upon the top, in the 
Middle, you obſerve a Hole tn a Piece of Braſs with a 
Screw, into which this long Glaſs Tube is ſcrewed, 
with a Piece of Leather to keep it Water-tight—This 
I ſcrew on while the Puff is empty, and now with a 
ſmall Funnel I pour a little in through the Tube, and 
you ſee the top riſe up a little way from the bottom 
pour in more, and it riſes ſtill higher -I now pour 
in enough to raiſe the top as high as it can go; and 
where the Water juſt appears in, in the Tube. 
Euphroſ. All this I fee, Cleanicus——but no Paradox 
2 D424) 291 | 
Cleon. So much the better, my Eaphroſpne—While I 
hold the Tube upright, put your Hands on the top 
and gently preſs it dowri—The Conſequence is, you ſee 
the Water riſe a little way in the Tube 
Eupbroſ. 1 do as you bid me, and obſerve the Ef- 
fect but ſee no Wonder in that, Cleonicus— : 
Cleon. Well, now. preſs the top with a greater Force 
downwards, and you fee the Water will riſe higher in 
the Tube 7 
Eupbroſ. That I don't wonder at, ſince the more 
I farce out of the Inſtrument, the more muſt go 
into the Tube, and the higher of Courſe it muſt 
riſe h 
Cleon. Well now, my Euphroſyne, preſs with Force 
ſufficient to raiſe the Water quite to the top of the 
Tube. | „„ 
Euphroſ. I will —but I can aſſure you Cleanicus, 
J have Strength ſcarce enough to do that | 
Cleon. And don't you ſee any thing in all this kind to 
wonder at, Euphroſyne ? | | © 5 
Euphreſ. J can't ſay but I thought it appeared very 
ſtrange, that I was obliged to exert ſo great a Force to 
raiſe the Water to the top of the Tube.——1 am now 
ſenſibly convinced that the Preſſure of the Water up- 
wards, is beyond any thing I could have conceived before 
J heard your Lectures on the Subject. | 
Cleon, 1 ſhall now ſhew my Euphroſyne how the Preſ- 
ſure of Fluids may be eſtimated by this Machine. 
You fee here ſeveral fingle Pound Weigbis in Lead, of g 
W roun 
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round Form, and a Hole in the Middle for the Tube to 
go through them. — — Theſe are placed one after another 
upon the top of the Water-Puff.— Then by their Preſſure, 
the Water will riſe in the Tube to ſeveral Heights an- 
ſwering thereto——Conſequently thoſe Heights will en- 
creaſe equally from the bottom to the top. At preſent 
the Veſſel is juſt full, and the Water appears in the 
Tube,—l put on a Pound Weight, and the Water riſes, 
by its Preſſure, juſt three Inches in the Tube I put on 
another Pound Weight; and it raiſes the Water yet 
three Inches higher in the Tube—The third Weight put 
on, raiſes it to nine Inches height The fourth to twelve 
Inches; and ſo on to Ten Pound, which it forces to the 
Height of thirty Inches From every Step of this Ex- 
periment, it appears that three Inches height of Water 
roduces a Force of Preſſure upwards on the top of the 
achine of one Pound Weight, and is in Equilibria with 
it; and is therefore the Meaſure of it. | | 
Euphroſ. Then if I underſtand you right, Cleonicus, 
any Veſſel three Inches deep, and of the width of this 
Water-Puff, will hold juſt one Pound of Water, when 
full; for then the Preſſure on the bottom will be one 
Pound, the ſame as the Preſſure upwards, from three 
Inches Height. | . 
Cleon. Well, I am glad to find you underſtand the 
Paradox without knowing it is one—for if three Inches 
Height of Water produces the ſame Effect as a Pound 
will do, then the Paradox is demonſtrated——As. it ap- 
pears,{that the ſame Quantity of Vater, however ſmall, may 
produce a Force equal to any aſſignable one, by increaſing 
its Height, and Baſe upon which it preſſes 
Eupbroſ. Well, I can't ſay after all, that this Paradox 
is any more than what you have ſhewn by almoſt eve 
Experiment from the Beginning—And now, Clan, I 
hope you have done with Paradoxes, and tell me what 
important Uſes you deduce from this? | 
Clean. The Rational of all Hydroſtatic Machines and 
Inſtruments, depend upon it, as will be ſhewn in the enſu- 
ing Part of theſe Speculations. At preſent I ſhall 
only entertain my Euphroſyne with the Reaſon and Ex- 
periment of one, via. The Fet d Ban, which is eſteemed 
| : done 
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one of the findft afid moſt delightful Effects of the By. 
droftatic Frienct; this you are convinced of by the grand 
and o e Variety of Fountains playing © ah 
amazing Height, and in many different and wonderful 
Modes, in the Pleaſute Gardens of molt öf the Nobility 
and Gentry in the World. V 
Eupbroſ. 1 ſuppoſe, by it's appearance, that this little 
Inſtrument on the Table is a Model by which you ih- 
tend to explain the Nature and entertaining Effect of a 
Jet & Eau to me | ; * ghee ee 
Cleon. It is fo, my Euphroſyne; and T am happy te 
have a Pupil who will not require a an Harangue for 


roduced againſt the top of the Braſs Cap, which being 
xed, will re-act dowiilward with an equal Force any 
the Fluid will be at reſt, ——But upon my pulling. out 
Reaction in he 


ent And Secondly, the Heng F the Jet is 
e Air, by whoſe 
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And in large Fountains which play to the Height of 
twenty or thirty Feet, there will appear in theſe Artificial 
Showers as ſtrong and vivid a RAIN ROW. as ever you ob- 
ſerved in the Heavens; and ſeen ſo near you, ftrikes you 
with it's intenſcly glowing Colours, far more ſurprizingly 
than the Natura] Be] —- And of this I ſhall give you 
an Inſtance in the Jets of Water, which guſh out 
with ſuch violence from the Cracks and Crevices of the 
Defective Pipes in the Cold-Bath- Fields, the next time 
I obſerve one fit for the Purpoſe, 


\ 


i 
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DIALOGUE V. 


Of Sor1ps immerſed in FLuips. Of the Doctrine - 


of Specific GRAVITIES, by EXPERIMENTS. The 
DescrieT10N and Usz of 2 New Hydroſtatic 


BALLANCE. Of Weighing GoLp Hydreſtatically, 


to find if it be Sterling, or Adulterated. 


Cleonicus. 


1 Shall now have the Pleaſure of explaining to my Eu- 
phroſyne the Manner in which Fluids act upon Solid 
Bodies that are immerged into them Alſo the Doctrine of 
ſpecific Gravities—And the Conftruction and Uſe of a New 
Hydroſtatic Ballance, for diſcovering and aſcertaining the 
ſame, 

Euphroſ. Theſe ſeem to be all grand Topics, Cleonicus; 
I ſcarcely underſtand what you talk about at preſent. 
—— How then ſhall I underſtand the Things them- 
ſelves ? 

Cleon. With more Eaſe, perhaps, than you imagine, 
my Euphroſyne——l have more than once hinted to you, 
that in the Science of Fluids, almoſt all the Difficulty 
confiſts in Words, and not in Things, which, generally 
ſpeaking, are familiar to every Body, when diveſted of 
Vor. III. Y their 
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their ancient Grecian Garb, and appear in a proper 
Engii/h Dreſs, 

Eupbroſ. Well, without more prefacing, pray Cleoni- 
cus proceed I ſhall be the moſt attentive paſſive Pupil 

ou could wiſh 

Cleon. The firſ? Poſition I ſhall illuſtrate to my Eu- 
phroſyne, is this, that every Solid, immerſed in a Fluid, loſes 
jufl ſo much of it's Weight, as is equal to the Weight of an 
equal Bulk of the Fluid, ——T ſhall expound the Reaſon 
of this firſt, and then confirm it by Experiment, as it is a 
Fundamental Point in Hydre/tatics. 

Euphreſ. Well, I find I ſhall have two Strings to my 
Bow,——If I ſhall not be able to underſtand your Rea- 
ſoning, I make no doubt but the Experiment will be 
convincing. 

Cleon. You are always very diffident of your own Un- 
derſtanding, my Euphroſyne; but that is a good Sign, for 
thoſe forward Geniuſes who underſtand every thing with- 
out teaching, ſeldom know any thing with it—But to the 
Reaſon of the Thing—You will obſerve, no Body can 
be immerſed in Water, without railing it's whole Bulk 
of Water upwards—In doing that, it muſt overcome the 
Weight of that Bulk of Water Then, ſince Action and 
Re- action are equal and contrary, that Bulk of Water, 
ſo raiſed, will re-act with all. it's Force of Gravity 
againſt the Body immerſed, and, of Courſe, will deſtroy 
juſt as much of it's Weight or Gravity.—Then it will 
deſcend only with the Remainder of its Gravity—This is 
all the Rationale of the Matter, 

Euphroſ. I have a tolerable Idea of the whole of what 
you have ſaid, Cleonicus; and doubt not, but an Experi- 
ment will entirely elucidate it throughout. 

Cleon. I can aſſure you it is plain, and a perfectly de- 
ciſive one It conſiſts in a Ballance, a ſmall ho/low cylin- 
dric Bucket, and another Cylinder to be immerſed in Water. 
— This latter Cylinder is made to fit the capacity of the 
Bucket preciſely -The Bucket is ſuſpended to one End 
of the Beam In the bottom of the Bucket is fixed a 
ſtrong Thread of Silk, with a Loop on the lower End 
——[n this Loop the cloſe Cylinder is placed and ſuſ- 
pended—The Beam is thea- placed on its nen 
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the Bucket and Cylinder are then counterpoiſed, as you 
ſee, by a Weight at the other End of the Beam. 
Eupbroſ. This Apparatus ſeems to be a very curious 
and promiſing one—l long to fee it applied 
Cleon. That you will inſtantly do, my Euphbroſyne—— 
I ſet this Jar of Water under the Cylinder—And then I 
gradually lower the Ballance (by a Screw) and you fee 
the Cylinder as gradually deſcend into the Water—— 
And at the ſame time you fee it become lighter and 
lighter upon the Ballance—Till' now it is quite immer- 
ſed, and you obſerve the Equipo'ſe quite deſtroyed by 
the Deſcent of the Weight on the other Arm. 
Euphroſ. All this I notice minutely, Cleonicus——But 
how am I to underſtand how much of the Weight of 
the Cylinder is loſt by tie Re- action of the Fluid ? 
Cleon. By my adding the Weight of the ſame Bulk of the 
Fluid, that is, by pouring Water into the Bucket till it 
is juſt brimfull And as I do this by Degrees, ſo you 
obſerve the Equipoiſe is reſtored by Degrees, till the 
Bucket is full—And then the Beam is truly Horizontal, 
as at firſt, | | 
Euphroſ. I ſee moſt perfectly, that the deficiency of 
Weight is reſtored by the equal Cylinder of Water in the 
Bucket think this is as demonſtrative an Experiment 
as I ever ſaw—But I have heard Cleonicus ſay, e' re now, 
that no Part of the Gravity of Matter can be annihi- 
lated—How does that agree with this Experiment? 
Cleon, Extremely well, my Eupbrofyne-- This Experiment 
does not ſhew any Weight in the Cylinder is deſtroyed, 
but only that the whole Weight is not upon the Bal- 
lance now, but a Part of it; the other Part being com- 
municated to the Water, which by this means becomes 
heavier than before— The Reaſon is, becauſe when the 
Cylinder deſcends, the Water riſes in the Jar, and con- 
ſequently preſſes upon the bottom with a greater Force 
than before, | 
Euphroſ. I ſee the Reaſon of the Thing now very 
clearly, Cleonicus—For though there be leſs Force upon. 
the Ballance, there is equally more upon the Jar—And 
therefore the Sum total is ſtill the ſame, © 


Clion. Very well conſidered, and very well expreſſed, 
wy Euphroſyne—And * underſtood thus much, you 
| 2 are 
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are qualified now for the Experiments of that moſt uſeful 
Invention we call the Hydro/tatic BaLLance—This, in 
truth, is nothing more than the faregoing Apparatus in 
another Mode, more adapted for general Uſe—But that 
which I ſhall now ſhew you, is of an entire new Form, 
and the Method, of ſhewing Experiments by it, the moſt 
ſimple, eaſy, and expeditious that poſſibly can be. 

Eupbroſ. Well, now I ſhall beg of Cleonicus an Expli- 
cation of every particular relative to its Conſtruction and 
Uſe—For I perceive a new Scene of Science is likely 
thereby to open to me ſoon. 

Cleon. The Ballance I Uſe, is that called Money- Scales, 
in a Shagreen Caſe, with Moncy-Weights, and Grains,— 
In the Middle of the right-Hand Scale is a ſmall Hole, 
in which a Silken String is fixed at one End, and in the 
other is a Loop to graſp any Body placed therein, _ 
ing below the Scale at the diſtance of about five or fix 
Inches—Any Object placed in the Loop and ſuſpended, as 
you fee this Piece of Braſs, is counterpoiſed with Penny 
Weights and Grains put into the other Sca'e——And 
thus you ſee the whole ſtand in your View ready for 
Uſe. 

Luphreſ. You will now pleaſe to tell me what that 
Uſe is, and the Manner of performing it, Cleonicus. 

Cleon, The Uſe of this Ballance, is to find the Diffe- 
rence between the Weights of two equal Bulks of 
Mater and any other Sort of Matter (as this Piece of Brafs 
for Example) by weighing it in Water—Thus, I raiſe 
the Ballance up by the Screw, til! the Brals is juſt over 
the middle of the Water in the Jar—Then I lower it 
down again, that the Braſs may fink into the Water 
And then you ſee the ZEquiporſe is deſtroyed, and the 
Scale with the Weights deſcends -I now put into the 
Scale (holding the Braſs ſuſpended in the Water) 
juſt ſo many Grain Meigbis as will nicely reſtore the 


Equilibrium And thus I have atchieved what I 
wanted. 


Euphroſ. Why all this is, ſure enough, nothing more 
than the laſt Experiment repeated with a Piece of Braſt, 
inſtead of a Cylinder, and Weights inſtead of Mater, for 


reſtoring 
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reſtoring the Equipoiſe——But what have you atchieved 
by this Exchange, Cleonicus ? | + 
Cleon. I have in this one Experiment laid the Founda- 
tion on which the whole DocTRINE of SPECIF1C GRA“ 
VITY is built; and that is reckoned as important and 
ſublime as any in the Circuit of Philoſophy. | 
Euphrof, 1 fear J have not ſuch an Idea of Specific 
Gravity, as I ought to have, Cleonicus—— Therefore I 
beg you will explain it a little more at large, if you pleaſe. 
Cleon. I will do as you deſire me, Sifter—The Specific, 
Gravity er Weight of any Body, is that peculiar to it in 
a given Bulk—Thus, in the preſent Caſe, the Weight of 
the Piece of Braſs is 2 Penny Weights and 8 Grains, (or 
56 Grains), and that of an equal Bulk of Water is 7 
Grains ; conſequently the Specific Gravity of Braſs, is to 
that of Water, as 56 Grains to 7; that is, as 8 to 1; or 
Braſs is 8 times heavier than the ſame Bulk of Water 
By weighing a Piece of Lead in the ſame Manner, it will 
be found a little more than a 11 times heavier than an 
equal Bulk of Mater; therefore its Specific Gravity to 
that of Water, is a little more than 11 to 1. At the 
ſame Time that you find the Specific Gravity of Braſs 
and Lead to Mater, you know what they are to each 
other, that is, as 7 to 11, nearly—If GoLD be weighed 
in the ſame Manner, its Specific Gravity to that of 
Water would be as 174 to 1.—— That of Pure SILVER 
nearly as 10 to 1—And fo on for any other Body you 
_— in Water.—Now does my Euphreſyne underſtand 
it 
 Euphreſ. Indeed I muſt be dull if I did not, after fo 
clear, ſo long, and ſo particular an Explication of it. 
I think the Specific Gravity of Gold, you ſeemed to 
mention as the greateſt of all other, Cleonicus. | 
Cleon. It really is ſo, my Euphroſyne——Pure Gold is 
the heavieſt of all Bodies—Platina comes neareſt to it; 
and Mercury next — But of this more, by and 
| b „ | 
Juno I ſuppoſe by the ſame Ballance you diſcover 
the different Specific Gravities of FLu1Ds, as well as So- 
LIDS, 
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Cleon. We do, and rather with more Eaſe For this pur- 
poſe you ſee here a Piece of Ga properly formed to be 
ſuſpended from the Ballance by a Horſe- Hair, to be im- 
merſed in any different Fluid you plezſe.—The Body to 
be immerged, muſt be Glaſs, and it muſt be a Hor ſe- 
Hair to hold it, becauſe theſe Bodies will not be hurt by 
the Action of any Fluid upon them; not even of 
Aquafortis, Oil of Vitriel, &c. | 

Euphreſ. You will pleaſe now, Cleonicus, to illuſtrate 
this proceſs to me, alſo, | 

Cleon. It is thus, my Euphroſyne.— I connect the Glaſs 
Ball by the Horſe-Hair to the right Hand Scale——And 
taking the Scale off the other End of the Beam, I place 
in its Room a Weight that counterpoiſes the Glaſs 
as it hangs in the Air,——Here are two Glaſs Jars, 
one of Vater, and the other of Spirit of Wine——lIt is 
propoſed to find the Specific Gravity of each of theſe 
Fluids—To do this, I, in the firſt Place, immerſe the 
Glaſs in the Fater, and the Equipoiſe is deftroyed—T 
put in Grain Weights enough into the Scale to reſtore 
it, and that you know is the Mieigbt of a Bulk of 
Water juſt equal to the Bulk of the Glaſs, this lucki] 
happens to be 100 Grains—Then I immerſe the Glass 
Bulb into the Spirit, the Equipoſe is loſt—I put into the 
Scale Grains enough to reſtore it, which are 84 ;—And 
ſince equal Bulks of Mater and Spirit have their Weights 
as 100 to 84, thoſe Numbers expreſs their Specific Gra- 
vities, as required——On the other Hand, if I immerſe 
the Glaſs in Oil of Vitriol, it will require 173 Grains 
to reſtore the loſt Equilibrium—Hence the Specific Gra- 
vity of Mater is to that of Oil of Jitriol, as 100 to 1 
This Oil will be found the heavieſt of all Fluids 
but Mercury, which is not a proper Fluid in its own 
Nature. | 

Eupbroſ. I clearly underſtand you through the Whole 
I have. now a competent Idea of this famous Praxis 
ef finding the Specific Gravities of Solids and Huid. 
And what further Uſes of this curious Ballance yet 
remain, dear Cleanicus will next inform me—— | 

Cleon. There is no great Matter of Philoſophy in 
weighing Money to ſee if it be good or Sterling, ſince 
to 


— 
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to do this, is only to put a Guinea in one Scale, and 
the Guinea-Meight in the other, and if they Equipoiſe 
| each other, you know the Money is good. 

Euphroſ. But ſuppoſing the Guinea not ſo heavy as 
its Weight, how do you proceed then, Cleontcus ? 

Cleon. My Euphroſyne will obſerve another ſet of Braſs 
Weights, called Water-Meigbts, belonging to this Money 
Bailance, becauſe, when the ſeveral Pieces are weighed 
in Water, they are reſpectively put into the Scale hold- 
ing the ſuſpended Money to reſtore the Equilibrium.— 
Theſe Hater-Weights, as well as the Money-Weigbts, 
have the names of the reſpective Pieces of Money ſtamped 
or engraved upon them. — She will next obſerve, that the 
Money may have been diminiſhed in Weight, either by 
diminution, or by adulteration with a baſer Metal —— 
Now it is one excellency of the Science of Hydro/latics, 
that it will immediately diſcover to which of theſe two 
Cauſes the defect of the Money is owing.— Thus, if I 
have a Guinea ſhort of Weight, I weigh it in Water, 
with the Guinea-Weight in one Scale, and the Vater 
Weigbt in the other, and then if there be an Equilibrium, 
I know that the Deficiency cannot be owing to want of 
Bulk, but to an Alloy with Silver, &c. But if the 
Scale with the Water-Weight preponderate, I am at 
once convinced that the Bulk of the Guinea is dimi- 
niſhed by Clipping, or Sweating it in Aqua Regia, or by 
ſome other Way,—— Now the Weight of a Guinea is 
1294 Grains, and it's Value is 252 Pence; then tus 
Pence is the Loſs to be allowed for every Grain by 
which it is deficient, 

Euphroſ. Such an Acquiſition of uſeful Knowledge I 
little expected when you firſt mentioned Hydro/tatics to 
me, Cleonicus But now I find, that by this Art 1 
can be ſecure from ſuffering, in Money Motions, any 
Impoſition and loſs from fraudulent Cheats and Coi- 
mers, 
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DIALOGUE VI. 


Of Wares, Oir, Syirit, &c. The Rationale 


of SINKING and SWIMMING. The Uſe of Cork 
Jackets. Of the Diving BELL. Of Proof 
SPIRIT. The Uſe ef the HyDproMETER, or 


WarTER-PolsE, curiouſly made in Bx ass, and of 
a truly Philoſophical STrUcTURE, 


Cleonicus. 

N theſe Fields of Philoſophy (ſo ſeldom frequented 
1 by the Yulgar) are many delightful Paths for ſerious 
Meditation and Contemplation——But thoſe abounding 
with Brooks, Rivulets, and murmuring Streams are 
eſteemed the moſt delightful of all; and to ſuch we may 
compare the Speculations of Hydre/tatics among the Na- 
tural Sciences—— The Properties of Fluids open to us 
the Flood-Gates of that fort of Knowledge which re- 
lates to the Divine Beneficence of Providence, ſo conſpi- 
cuous in all Parts of the Creation, and indeed, it would 
be impoſſible for Nature to exiſt in its preſent State, 
without a perpetual Influx of various Sorts of confluent 
Matter, in the Forms of Water, Oils, Spirit, &c. | 

_ Euphbroſ. The Neceſſity of Mater, I believe is known 
to every Soul living; and as to O11,, I ſuppoſe you 
could largely declaim upon that, if there were Occaſion; 
and alſo upon the Nature of Spirit. 

Cleon, Both OI and SPigiT are of the moſt impor- 
tant Uſe in Life——My Euphroſyne needs not to be told 
that all Nocturnal Lights or Illumination are owning to this 
Fluid burning in Flambeaus, Lamps, and Candles; for 
all Fat, Tallow, &c. are real Oils in different Forms, 
and Degrees of Conſiſtence —— And the Nature of Oils 
conſiſt of two Particulars principally, that is, they are 


all Inflammable ; and they will not mix toith Mater, whoſe 
Nature is to extinguiſh Flame, | 


Euphraſ. 
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Euphroſ. And is not Oil chiefly concerned in making 
Sor, Cleonicus? | 

Cleon. It is, my Euphroſyne, in that moſt uſefu] domeſtic 
Article, the chief Ingredient, ——For all hard or foft 
Soap is made by incorporating Pot-aſh with Oil or 
Tallow.——The Proceſs of which you may at any time 
ſee at a Soap Boiler's Laboratory, not a quarter of a Mile 
from hence.—Again, all kinds of Smithery Wark requires 
Oil, eſpecially the Lock Smith finds it impoſſible to do 
without ſuch a lubricating Fluid. How great is the 
Uſe of Oil in Medicine and Pharmacy | Nay Olive Oil, 
of itſelf, is a well known Antidote againſt the poiſonous Bite 
of a Serpent, —Laſftly, in your Diet, how frequent is 
the uſe of Oil in all your dainty Diſhes, your eſculent 
Plants and Salads, to make them go glibly down ? 

Euphroſ. Indeed, Cleonicus, J like the French Language 
better than I do their Diet. But what is the Philoſo- 
phy of SPIRIT, which I ſuppoſe I am next to learn? 

Cleon. Before we can touch upon that ſubtile Subject, 
we mult revert to the Speculation of Speciſie Gravities, and 
conſider more particularly the Cauſe of Sinking and Stim- 
ming of Bodies in Water and other Fluids,——Indeed, 
this has been, in Part, ſhewn already; for when a Body 
is Bulk for Bulk heavier than the Fluid, and by being 
immerſed in it, looſes only the Weight of one equal 
Bulk of the Fluid, then the reſidual or remaining Gravity 
of the Solid muſt carry it down to the Bottom, or make 
it /ink, —On the other Hand, if the Solid has leſs Weight 
in. the ſame Bulk than the Fluid, then it cannot by its 
Weight diſplace or raiſe upwards its whole Bulk of the 
Fluid, but only ſo much of it as is equal toits own Weight; 
and by this Deficiency of Weight, it can only be partly 
immerſed, and therefore will Swim upon the upper Part 
of the Fluid. If it were poflible to find a Body that 
was equally heavy with the ſame Bulk of the Fluid, it would 
remain at Reft in any part of the Fluid in which it was 
placed, and ſo would neither ſink or ſwim, | 

Euphroſ. 1 ſee the Reaſon of all you have ſaid very 
clearly; and every Day's Experience confirms the Truth 
thereof. obſerve Stones fink, Cork ſwims, &c. but 


pr ay, | 


324 THE YOUNG GENTLEMAN 


pray, Cleonicus, how comes it to be ſaid, that a Fiſh weighs 
nothing in Water ? 

Clion. From want of Skill in Philoſophy.— The Fiſh 
being but little heavier than Water, looſes the Weight 
of an equal Bulk of Water, (as you have ſeen,) and what 
remains is ſcarce ſenſible to the Hand that holds it by a 

tring in the Water, ——Hence it is, that a Man going 
into a Bath, finds himſelf fo light, that he can hardly keep 
himſelf upright. —And if but a Pound of Cork were tied 
about his Waiſt he could not fink at all.—Hence the Cu- 
ſtom of learning to ſwim by Bladders—And hence the great 
Uſe of Cork Fackets to Sailors in Caſe of a Mrecl, or other 
Accidents by which they fall into the Sea. 

Eupbroſ. How pleaſant it is, as well as extremely uſe- 
ful, to be but moderately imbued with the Knowledge of 
ſo neceſſary a Science, by which the Lives of thouſands may 
be ſaved - But pray, Cleonicus, how is it that Divers can 
ſuſtain ſo great a Weight of Water at the very great Depth 
they uſually go ? 

Cleon, Juſt as we ſuſtain the Preſſure of Air, which (as I 
formerly told you) was not leſs upon every Perſon than 
13 Ton Weight ——And ſince the Preſſure of Water upon 
a Square Fort is 1000 Ounces at the depth of one Foot, 
it will be 32000 Ounces at the depth of 32 Feet. —Now 
upon the Body of a middle ſized Man, there are about 
10 Square Feet; and conſequently at the depth of 32 
Feet under Water, he muſt ſuſtain the Preſſure of 320000 
Ounces, which is 20000 Pounds Auerdupoiſe Weight, and 
is almoſt equal to the Preſſure of the Atmoſphere. —— 
Hence it is very neceſſary to let the Diver up and down 
very flowly and equably, that the Air within him may be 
gradually condenſed or expanded; and then the Diver 
can ſuffer no great Inconvenience. Dr. HALLEV 
tells us he drank a Bow] of Punch, and read a News- paper 
in his Bell (at the Bottom of the Sea), which had a large 
Convex Glaſs to give Light on the Top, by which was 
a Stop-Cock to let out the warm contaminated Air, while 
the coli pure Air entered the Bell at the Bottom, by Means 
of a Leathern Pipe from the Ship, | 

Euphroſ. Well, 1 never knew that one might live and 
enjoy himſelf ſo voluptuouſly at the Bottom of the Sea 

before. 
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before. Much good may it do them, with all the 
Riches they get from the Wrecks, wonder at the 
Courage of the amphibious Diver, more than at that of the 
moſt intripid Son of Mars, — But pray, Cleonicus, 
what is the next Inſtrument that I am to learn the Uſe 
of ? 

Cleon. It is called the HyDRoMETER, Vater-poiſe, or 
Spirit-prover, as it is applied to diſcover the comparative 
Denſity of Fluids on which their Strength and Virtue prin- 
cipally depends. You ſee here one in [very for com- 
mon Uſe, and another in Brafs for critical Purpoſes — 
That in Ivory conſiſts of three Parts, the Body, the Tube 
below, and the Stem above all connected together by 
Screws. | 

Euphroſ. Pray be ſo good as to unſcrew them for me 
to inſpect each Part ſeparately, the better to know their 
Uſe, Cleonicus? 

Clean. That I ſhall do inſtantly.—— The Body is round 
or globular, and hollow, to render it boyant in Water, 
The Tube that ſcrews on below, is to hold fine leader 
Shot, cloſed with a Cork. And the Stem which ſcrews 
on upon the Top is truly cylindrical, and divided into 20 
equal Parts by Black Circles, Now for examining all 
kinds of Medicinal Waters, the Weight of the Shot muſt 
be ſuch as will cauſe the Hydrometer to fink in Rain Water 
juſt to the middle of the Stem or Number 10.—ff then it 
be put into any Spring, Saline, or Medicinal Water (which 
is always heavier than Rain Water) it will not fink fo 
deep.—And thus by obſerving the various depths to which 
the Inſtrument ſinks into them ſeverally, you will diſ- 
cover their different Gravities above that of Rain Water, 
which is the leaſt of all. | 

Euphroſ. Such Diſcoveries muſt make the Hydrometer 
of very great Importance to Gentlemen of the Faculty, Cleo- 
nicus. 

Clem, Undoubtedly, my Euphraſyne gut it is ſtill 

of much greater Conſequence in Commercial and Domeſtic 
Affairs, in which Spirituous Liquors are concerned, as 
Brandy, Rum, Arrack, and Spirits of every kind. For 
the Nature of this Inſtrument is ſuch, when made as it 
ought to be, that it will immediately diſcover when Spirit 

11 
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is pure and genuine, and when mixed with Mater. —Alſd 
in what proportion that Mixture is made, and the Quan- 
titres of Spirit and Mater contained in any Compound Spirit 
propoſed. 

Euphroſ. Now you are upon the Subject of Spirits, 
Cleonicus, I ſhould be glad if you would tell me what that 
is you call Proof Spirit, as I have heard it often mentioned 
in Converſation ? 

Cleon. | will my Euphroſyne But you muſt firſt 
know, when the Spirit is pure and unmixcd, and that you 
will find at any time by an eaſy Experiment thus: Pure 
Spirit is the moſt inflammabie of all Fluids, and will take 
Fire at the Flame of a Candle, inſtantly.-- Therefore I pour 
a little HHirit of Mine into this Silver Spoon, and ſetting 
it on Fire, you ſee it burns all away very ſoon, and leaves 
the Spoon quite dry; which ſhews it is very pure, and 
without any mixture of Water; for if there had been any, 
it would have remained in the Spoon. 

Euphbroſ. This is a Proof of its Purity indeed but pure 
Spirit, I apprehend is not what you call Proof Spirit yet, 
Cleonicus. | 

Cleon. I ſhall now inform my Euphroſyne what that is. 
Spirit is too active or /frong a Liquor to be drank alone, 
and requires to be mixed with Water to lower it down, 
till it becomes a palatable Drink, in ſuch a Manner or 
Form as we uſually call 4 Dram.——PFor this Purpoſe, 
the Spirit is mixed with an equal Weight of Water; and 
then this Compound is called PRooF-SPIRIT, 

Euphroſ. So that when the Spirit is Proof, it is ſhewn 
I ſuppoſe by this Braſs Hydrometer which I here ſee, 
and is of a different Make from the Ivory One in many 
Reſpects. | | 

Cleon. It is required to examine Spirituous Compounds 
with the utmoſt exactneſs. Hence the Divifions upon 
the Stem are different here; and one of them, (No. 10, ) 
is the Proof Point, Here are alſo ſeveral Weights to 


be applied in a ſmall Concave, upon the Top of the Stem, 
—— T heſe Weights divide the Difference in the Strength 
of the Compound from the State of all Water to that ot all 
Spirit, into a thouſand equal Parts. —— Theſe Weights 
are 9 in Number, viz. 400, 300, 200, 100; and 40, 30, 

20, 
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20, 10. And the particular Weight 600, which is the 
Prof Weight, or that which ſinks the Hydrometer to the 
Prof Point on the Stem. By theſe - 96. 9 and the 
10 Digets on the Stem ( 1, 2, 3, 4, &c. ) all or any of 
the Differences in Strength from all Water to all Spirit 
may-be expreſſed, and immediately ſhewn by the Inſtru- 
ment, to a thouſandth Part of the whole. 

Euphroſ. This is a prodigious Exactneſs indeed. —If 
Cleonicus could oblige me with an Example or two of its 
Uſe, I ſhould be glad. a 

Cleon. That I will do directly In the firſt Place, 
my Euphroſyne will obſerve the Compound in this Jar is 
juſt Proof, becauſe the Weight 600 put into the Cup; 
ſinks the Hydrometer to No. 10 on the Stem. —Secondly, 
I pour ſome Water into that Proof Spirit; and then pla- 
cing the Hydrometer into it, I put 320 Grains into the 
Cup on the top, which ſinks it to 4 on the Stem; then 
the whole Weight 324 ſhews the Degree of Strength in 
that Compound is much under Prof. Here is now 
another Compound, in which the Hydrometer expreſſes the 
Strength by the Number of Weights 795 {that is 790 in 
the Cup, and 5 upon the Stem) ; ſo this you ſee is above 
Proof conſiderably. 

Euphreſ. Tam ſufficiently convinced of its Uſe by theſe 
Examples, Cleonicus, but you told me it could alſo be 
known by theſe Numbers, what Quantity of Water or 
Spirits is to be added to make the Compound Progf at any 
time. 

Cleon. Yes they can; but this is done by a Table of 
Numbers ready calculated to every Grain Weight, from 
1 to 1000 But our Merchants, Commiſſimers of the 
Cuſtoms and Exciſe, Diſtillers, &c, are, in general, content 
with Inſtruments and Methods 4% mathematically exact, 
than this here deſcribed. | 

Euphreſ. Well, I think myſelf very happy, Cleonicus, 
that I can tell by Hydre/tatics, when I have Good Money 
and Good Spirits, — I think that is enough for me at 
preſent ; ſo adieu, till we meet again, 
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PANT OCUE Vi 


Of Pume-Work in General, The Rationale of the 
Common Warttr-Poumy, and of the Forcing 
Pume. Of the WATEA-Wokks at Low» 
DoN-BRIDGE. Of the Fire-Excixs, Of 
Parin's Diers ro. Of the STREAME-ENGINE 
for extinguiſhing Fine, Waterinzs GARDENS, 
&c. 


Eubraſyue. 

1 Underſtand by what you laid this Morning at Break- 

faſt, that our next Speculations were to be on the 
Nature of Pump-Work in general, and its Application 
to the various Arts and Ute of Life—But did you not 
ſome time ago, Cleonicu, explain to me the general 
Reaſon of the Action of a Mater Pump by an Expe- 
riment of the Air-Pump? 

Cleen, I did, my Eupbrehne, but it was in a very 
curſory Manner——T his is not to be thought ſufficient, 
without the Addition of ſome other Conſiderations, to 
compleat your H draulic Studies For, ſuppoſing I were 
to aſk my Eupbroſyme, from what Depth the Water can be 
raiſed from the Fell into the C'/teru of the Pump, what 
would you ſay !? 

Euphroſ. Say, why my anſwer would be very ready, 
—Cleonicus bas not yet taught me to know that. 

Cleon. Well then, the following Experiment will put 
a proper Anſwer into your Mouth,——Y ou fee here a 
Glaſs Tube 3 Feet long, and near an Inch wide Into 
this Tube I pour a little Mercury, to ſtand about an 
Inch high at the bottom. ——lato this large Tube, and 
the Mercury, I put a ſmaller one, open at both Ends— 
Then I pour in Water between the two Tubes to ſtand 
quite to the top of the large one, —— This done, you 
obſerve the Preſſure of the Water will raiſe the Quick- 


ſilver 
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ſilver a ſmall Height into the leſſer Tube, and there it 
will reſt, 

Euphroſ. J obſerve all you ſay, Cleonicus, but how does 
this effect Pump-Work ? 

Cleon. I'II tell you how, preſently, my Euphroſyne— 
You ſee the two Fluids are at reſt in the Tube, while 
they mutually preſs againſt each other There is there- 
fore an equal force of Gravity between them at the 
Orifice of the ſmall Tube below Conſequently the 
Quantity of Matter in the ſhort Column of Mercury 
is equal to that of Water in the Column of the ſame 
ſize, and of the Height of that in the larger Tube 
Whence the Den/ity and Gravity of Mercury and Water 
are inverſely as their Altitudes —— Theſe Altitudes, if 
meaſured, are as 14 to 1; ſo that the Specific Gravity 
of Mercury is to that of Water in the ſame Proportion— 
You know by the Barometer, that the Preſſure of Air 
raiſes the Mercury to 294 Inches, it will therefore raiſe 
Water in the Pump 14 times as high, that is, to 413 Inches, 
or 341 Feet—Now you ſee the mean Height to which 
the Water can riſe in a Pump that is perfectly Mater- 
tight. 

Euro I do, and am not a little pleaſed with it—— 


And now I believe, Cleonicus, I underſtand pretty well 


the Action of a common Sucking Pump Il preſume by 
the curious Model I here ſee on the Table, you can 
ſhew the whole Operation thereof in a more comyleat 
and Natural Manner than I could learn it from the Air 
ump. 
" 2 Vou may by this Model ſee the very ſame as 
in a Pump at large, and the Reaſon of every Part of the 
Proceſs——Firft, here is the Jar of Water, repreſenting 


the Well——'Then a ſmall Glaſs Tube is ſcrewed into 
the lower Part of the Barrel, which is the Pipe going 
down to the Water in the Well The Glaſs Barrel * 
with its Piſſan or Sucker you ſee will receive the Water from 
the Pipe, and raiſe it into the Ciſtern at the top, which 
has the Handle fixed on one Side, and a Spout on the 


other, by which the Water runs off into the China 


Baſon, as it does from the common Pump, into your 


Pail. 


Ephroſ. 
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Euphroſ. Well, Cleonicus, now let me ſee the whole 
Proceſs from Beginning to End. | 

Cleon. That I will my Euphbroſyne.—The Sucker is 
now cloſe upon the bottom of the Barrel, upon which 
J pour a little Water to keep it tight. The Pipe being 
now in the Water of the Jar or Well, I raiſe up the 
Sucker with the Water above it, and the Air in the 
Pipe will follow it into the Barrel, by its Expanſion or 
Spring—— The Air in the Pipe thus rarified, preſſes leſs 
on the Surface of Water within, than the Atmrſþhere 
does on that without in the Well, and conſequently the 
Water muſt riſe in the Tube, till the Air within is 
juſt as denſe as that without, and there it will Reft 
between the two equal Prefſures——T he Valve at the 
bottom of the Barrel which opened upwards to let the 
Air in the Pipe come in, ſhuts very cloſe down, when 
J depreſs the Sucker, and fo preventing any return, 
obliges it to riſe through the Valve of the Sucker, and 
bubbling through the Water efcapes, and mixes with 
the commen Air All this you ſee is the Effect of the 
Firſt Stroke; and the ſame is produced by the Second, 
the Third, &c. till the Water in the Pipe, you ſee, 
Teaches the bottom of the Barrel, and then by eve 
Exſuction afterwards, it enters the Barrel, then the Ciſ- 
tern, and laſtly runs out of the Spout. 

Euphreſ. Well, you have now given me a perfe& 
Idea of a common Houſe Pump I little imagined there 
was ſo much of the moſt curious Part of Philoſophy 
concerned in its Operation——And pray, Clionicus, is 
there any other Sort of Pumps of diſtinguiſhed Note ? 

Clean. Ves, greatly fo, my Euphroſyne—One is called 
the FORCING Pride becauſe, it not only draws the 
Water into the Barrel by Suction, as in the common 
Pump, but it afterwards forces it up into a Reſervoir in 
a lofty Situation—The action of this Pump will rea- 
dily appear by the Model of it which you here ſee=—— 

The Pipe and Barrel are the fame as in the other—But 
the Sucker has no Valve in it for Water to paſs through. 
'— Then you ob{erve, at the bottom of the Barre) a Jong 
Tube is cemented into a Socket, and has on the top 
a Ciftern, into which the Water 1s forced through-this 


Pipe 
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Pipe—T ſhall now work it, and you ſee the Effect as I 
have deſcribed it. 

Euphroſ. I do very plainly indeed l ſee the Water 
once entered the Barrel, is forced through a Valve 
at the bottom to the Ciſtern on the top, where it runs 
into the Reſervoir—But I obſerve, Cleonicus, that if the 
Height of the Reſervoir be conſiderable, the Weight of 
the Water in the long Pipe will be ſo too; and ſoon 
prove ſuperior to the Force of a Man applyed to raiſe 
it, | 


Cleon. Theſe Pumps are rarely uſed, but where the 
Agency of Mater. Fire, or Air, is employed to raiſe 
vaſt Quantities of Water for Public uſes, as at the 
Water-Waorks at London- Bridge—-— The Fire Engines in 
York- Buildings, and that in the way to Chelſea—Newſham's 
Water-Engires for extinguiſhing Fires, &c,——For all 
theſe Public Purpoſes, the unlimited Powers of Nature 
are, at the Fiat of PHiLosoPHY, employed moſt effec- 
tualiy whenever wanted. 

Euphreſ. I ſhould be glad to have a little Sketch of 
the Manner in which Water is raiſed by theſe wonderful 
Agents and Engines, if it be not troubling my dear 
Cleonicus, too much. 

Cleon. The more trouble, the greater the Pleaſure, 
my Euphraſyne— I he WaTEgR-WoRKs at LondoneBridge, 
at each End, you may ſee every Days and obſerve: the 
very large Wheels that are conſtantly kept in Motion 
by the Prodigious force of the Water upon them as they 
flow, by the Tide, up and down the River——For the 
Machinery is ſuch, that the Wheels move either way, 
as the Water runs—You will there obſerve the Manner 
in which the Wheels turn the Crans which move the 
Forcing Rods in Barrels of caſt Iron 7 Inches Bore, 
and 120 Feet high, to the Reſervoir on the upper Part 
of the Building.—T heſe Engines on the City Side, raiſe 
about 140 thouſand Hogſheads of Water per Day, to 
ſupply all thoſe Parts of the City that are below the 
rg of the Reſervoir. * 

Euphraſ. What ſurpriſing things are to be done by 
Art, aſſiſted by Nature !—1 remember you ſaid the ſame 
Vol. III. 2 Effe cti 
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Effects are produced ſometimes by FiRE-ENGINEs, can 
you make me ſenſible how that is done, Cleonicus ? 

Clean. I make no doubt but 1 can make my Euphroſyne 
ſenſible of any thing which depends upon Principles of Phi- 
loſophy ſhe has already learned But there is one great 
(I might ſay infinite) Power of Nature, which has not 
yet been particularly conſidered in our Dialogues, and 
which yet is a principal Apent in the Fire-Engine. 
What I mean, is the incredible expanſive Force of STEAM, 
raiſed immediately from Boiling Water, and confined in 
the Top of the Veſſel above the Surface.——1 have for- 
merly obſerved to you, that Heat and Fire ſeparate the 
Parts of all Bod es, and moſt eaſily thoſe of Fluids, giving 
them at the ſame time, a great Degree of Elaſticity from 
the Repulſrve Power between the Particles. 

Euphrofſ. The Nature of Elaſtic Steam and its great 
Force, [| can pretty well conceive, but pray tell me how 
it is applied in this Engine to raiſe Water, Cleonicus. 

Cteon. In order to this, my Euphroſyne, you muſt un- 
derſtand, that there is a large ſtrong Beam of Mood, li- 
brating freely on a fixed Center or Axle.——At one 
End of this Beam, the Rod of a Sucking or Forcing Pump 
is connected. And at the other End, the Rod of a 
very large Piſton, moveable in a Cylinder of Caſt Iron, 
or 8 Feet high, and 4, 5, or 6 Feet wide,— — This wal 
Cylinder is placed upright over the middle of the Boiler, 
and connected with it by a Stop- Cock, by means whereof 
there is a Communication between the Boiler and the 
Cylinder. The Broad Piſton is nicely wrought, and 
ſo accurately adapted to the Bartel, that it is perfectly Air 
tight by ſupple Leather, &c. upon its Circumterence, and 
is always kept ſo by a little Water upon it. Upon the 
upper Part of the Boiler, is a Valve, with a Weight upon 
it to keep it cloſe, till the Elaſtic Steam within has a,Force 
Juſt equal to the Preſſure of the Air without, and then it 

will force up the Valve and eſcape. ——At this time the 
"Piſton being ſuppoſed at the Bottom of the Cylinder, the 
Cock is turned, and the Steam acting againſt the Piſton 
with a Force upwards, juſt equal to the Preſſure of the 
Air upon it downwards, puts it in a State of Equilibrium. 


Then the very great and much ſuperior Weight of tbe 
| | Iron 
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Iron Rod at the other End carries it down, and raiſes the 
huge Piſton in the Cylindric Barrel nearly to the Top 
the Steam follows the Piſton, and fills the Barrel at once. 
— Then a 7et of Cold Water is let into the Barrel, and 
inſtantly the Steam is thereby reduced to a little Water 
in the er now a Vacuum being made in the 
Barrel, the Weight of the Air upon the Piſton drives it 
down with incredible Force to the Bottom—and by this 
Means raiſes the Piſton of the Pump at the other End of 
the Beam.—— Thea the Cock is turned, and the Steam 
let in again; and ſo the Action of the Engine is conti- 
nued, 

Euphroſ. Well, this is the moſt Auguſt Idea that I 
have yet had of the Power and Effect of Art and Nature 
<onjoined, ——] fee very clearly the Reaſon of every Part 
of the Proceſs. And I obſerve, Clzonicus, that either 
Sucking or Forcing Pumps may be worked by this Engine. 

Cleon. They may, my Euphreſyne,—In Cornwall they 
are employed to draw the Water off the Mines by Ex- 
hauſtion.—But in the Stream- Engine at York Buildings, 
Pimblice, Iſlington, &e. the Pumps force Water into Re- 
ſervoirs, for ſupplying the City, and Parts adjacent. 
I ſhall very ſoon ſhew you the whole Structure and Per- 
formance of that Engine in our Walk to Chelſea. 
And you will be amazed to fee the Engine work 1t/elf, 
as if it were a living Creature. | 

Cleon. Then you will gratify me indeed, Cleonicus.— 
The great Power of the Air's Preflure I know pretty 
well. But that of Elaftic Vapour or Steam I had not 
ſo minutely conſidered before, 

Cleon. Nor have you yet ſo compleat an Idea of it, as 
another Machine will give vou, which is called The Di- 
ge/tor, but moſtly Papin's Digeſtor, from its Inventor Mon- 
ſieur ar is a ſtrong Veſſel made of Copper or Iron, 
and fitted with a thick cloſe Cover, which is faſtened down 
by ſeveral Screws, ſo as to quite keep out the Air, or rather 
Steam-tight in great degrees of Heat. To render it ſafe 
when uled, there is on the Cover a Valve, to let out the 
Steam when too violent.—This Valve is kept down b 
a Steelyard and a Weight moveable upon it, by which ſuch 
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Degrees of Strength may be given to the Steam within, as 
is neceſſary to anſwer all Purpoſes. 

Eupbroſ. And pray, Cleonicus, what Purpoſes can thoſe 
be which require ſuch prodigious Force of Steam ? 

Cleon. Such as make a Species of COOKERY, as my 
Euphroſyne, nor her Mother before her, were ever uſed to. 
In ſhort, it is deſigned to cook or digeſt Bones, Car- 
tilages, Griſtles, and all the hardeſt Parts of Animals, in 
a very ſhort time reducing them all to a Felly, which when 
cold you may cut with a Knife, and is covered with a 
large Cake of Fat. —T his is really the me eſſential Part of 
Animal Subſtance; the Fleſb = common Fat being only 
the coarſer and groſſer Parts. In regard to Nutrition, no 
Aliments can compare to thoſe which the Digeſtor pro- 
duces in leſs than a quarter of an hour. But = Siſter, 
it is here, as in many other Caſes, the beſt things for want 
of being known, are overlooked and neglected, to the great 
Diſparagement of Human Nature ! 

Euphroſ. This is a new Sort of Cookery indeed, Cleg- 
nicus.—I'Il give you my Word I ſhould not like to ſtand 
Cook to ſuch a Kettle as that. — —And had rather by much 
take your Word, than even to fee an Ox-bone 722 in 
your Diſgeſtor. i 

Cl:on. Well then we'll have done with Steam Engines, 
and turn our Thoughts to what are properly called 
STREAM ENGINEs, though theſe are ſometimes called 
Fire Engines, from their being uſed to extinguiſh Fire in 
Buildings, —— But in regard to this Engine, my Euphre- 
ſyne has already ſeen the Rationale in the Uſe of the Con- 
denſer and Air-Gun in a former Dialogue, as it wholly 
conſiſts in the Force of condenſed Air. For in this En- 
gine there is a large Copper Veſſel called the Air-Veſſel, of 
nearly a cylindric Form ; into this upon the Top is 
ſcrewed a hollow Pipe, which reaches near the bottom of 
the Veſſel, with a Stop- Cock above on the outſide to 
which is affixed a long leathern Pipe, with a Part at the 
End perforated for Water to iſſue out in a proper Stream 
when the Engine works. — In the Body of the Engine 
are fixed two Forcing Pumps, worked by a Lever with 
Horizontal long Handles at each End. The Engine is 
ſupplied with plenty of Water, where it can be * by 

a Pipe 
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a Pipe of Leather, Pails, &c. The ſeveral Men, then, 
at each Handle, begin to force Water into the Copper 
Veſſel, and thereby condenſe the Air above, till it has ſuf- 
ficient Force to row the Water through the Pipe in a 
rapid Stream upon the diſtant Fire.——W hen the Air is 
ſo much condenſed by the Water as to fill but I the Veſ- 
ſe], the Spring will be ſtrong enough to force it in a Stream 
to nearly the Height of 30 Feet. If it be further con- 
denſed ſo as to fill but q of the Veſſel, it will then pro- 
ject a Stream to the Height of near 60 Feet. If con- 
denſed ſo far as to poſleſs only ; of the Air Veſſel, its 
Force will be ſo very great as to throw a Stream near go 
Feet.—All theſe Projections, or Jet D*eaus, are ſuppoſed 
to be made in the Perpendicular—but in the Caſes of 
Fire, the Direction of the Stream is in every way obliquely 
as the Fire requires. There are no Houſes or Build- 
ings in general ſo high, but what a good Engine will 
throw the Water over them.——But as extinguiſhing 
Fires in this Way is but too common a Phanomenon, 
you may at any time obſerve the Manauvre of the whole 
Procels. And for the Purpoſe of Watering your Garden, 
making Jet D'eaus, &c. I have a curious Model now ma- 
ting in Glaſs, for my Euphroſyne's Uſe. 


— 


DIALOGUE VII. 


Of the great FoxcR of WATER converted into STEAM, 
n by the XoLipiLE. Of the RECoILING 0 
Goxs, the Flight of Rockers and other Motions 
ofFixe-Works, Of a fimple retrograde WATER 
Mitt. Of the Srourixe of FLuiDs. Of the 
different Sorts of common Water MiLLs. Of the 
| SinxING of a Body by its own WEIGHT only, and 
bow far. 
Cleonicus. 3 
E have not yet finiſhed our Speculations on the 
wonderful Efkect produced by the infinite Power, 
of Nature, which are no where ſo frequent and conſpi- 
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cuous as in Fluids. My Euphroſyne has, in ſome Mea- 
ſure, been inſtructed in the Nature of Fluids in general, 
and in moſt of their wonderful Properties. In our laſt 
Converſation, ſhe ſaw Water conveyed in a Stream to 
extinguiſh Fire. | ſhall now, on the contrary, ſhew 
her how the ſame Fluid (Water) may be converted into 
a Stream, or rather Steam, to excite the Fire, and give it 
the utmoſt Force of glowing Heat it is capable of. | 

Euphreſ. This I ſhould like to ſee, as I have never yet 
heard of, or ſeen any thing that will blow or excite the Fire, 
but a Pair of Bellows, which you have formerly very fully 
explained to me, Cleonicus. 

Cleon. The Bellows when large, and of a double Con- 
ſtruction, ſuch as are uſed in our Iron Founderies, and other 

reat Works of Metalurgy, give ſuch a prodigious and con- 

fant Blaſt of Air to the Fire in the Furnace, as will ſoon 
melt the Metal be it what it will. - But the Machine I am 
now going to deſcribe and ſhew the Effect of, is but ſmall 
in Bulk, but wonderfully great in Energy.——See, there 
it is, my Euphroſyne. | | 

Ephbroſ. By your Deſcription, Cleonicus, I expected to 
ſee ſomething very extraordinary, —But I fee only a Cop- 
per Ball, of an oblong Form, with a Pipe tapering to a 
ſmall End, turned into a Curve at right Angles to the 
Pipe itſelf, ——And pray what mighty Effects can this 
produce ? i ry 
Cleon. You will ſee by and by! ſhall ſhew my Eu- 
phroſyne firſt how I prepare. it for Uſe, —— The Veſſel and 
its Pipe being hollow, with a very ſmall Hole at the End, 
I plzce it on the Fire to heat it; and by this Means a great 
Part of the Air will ſoon be expelled. ——Then I-take it 
off the Fire, and plunge the ſmall End of the Pipe into 
this Baſon of Water. Thus juſt as much Water will 
enter into the Body, as is equal to the Air driven out,— 
With this Water in it, I ſet it again on the Fire, and 
direct the End of the Pipe to another Part, where the 
Fire wants to be excited. And now obſerve the 
Event. 


Euphroſ. I will, Cleonicus—I ſee nothing as yet now 

I ſee the Drops begin to fall—then I obſerve a Steam iſ- 
ſue out—which ſeems every moment to encreaſe with 
| he £ great 
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great Violence.—It becomes much finer—ſo rare that it 
looks more like a Blaſt of Air than Hater. It begins to 
blow the Fire—lt blows it now very — ani con- 
ſtantly.——Good lack, I am almoſt afraid to ſtand near 
it, Cleonicus, | 

Cleon. Don't be afraid, nothing ſhall hurt my Euphro- 
ne ——Tt will keep up this equal Blaſt upon the Fire for 
20 Minutes, and more.——But it now heats the Room 
ſo much, that I muſt open the Door to let in freſh Air. — 
I ſhall now take it off the Fire with the "Tongues, and 
lay it upon the Floor. — Then view its rapid retrograde 
Motion 

Euphroſ. O Lud ! O Lud! O Lud! Cleonicus— Tis 
well you opened the Door, for I can't bear the Room, 
while that Spit- Fire Fizgig is in it,——It makes me 
tremble like Quiver Graſs. 

Clean, Hey Day, my Euphroſyne ! why you have not 
ſpirit enough for a Philoſopher, if you can't ſtand ſuch a 
Bruſh as this. 

Euphroſ. Indeed Cleonicus, I never was ſo ſcared in my 
Life. Pray what do you call this J/hirly-Gigg thing of 
yours ? 

Cleon. The olipile or (in Greek) The GaTEs oF 
AoLus, the God of Winds, Tempeſis, and Hurricanes, 
among the Heathen.— This Inſtrument is ſometimes 
uſed in a large Size, to keep up an intenſe Fire for many 
Hours together in ſome Parts of Metalurgy,——lIt gives. 
the moſt evident rationale of the Recailim of Guns. — 
The Motions of Fire-IWorks, and mounting of Rockets in 
the Air. —Of the moſt ſimple Species of Mill Work by a 
Retrograde Motion, &c. &c. 

Euphroſ. I ſhould be glad if Cleonicus would pleaſe 
to be a little more particular in theſe important Points. 

Cleon. I will my Euphroſyne knows that the Steam in 
the bended Part of the Pipe of the olipile preſſes every 
way equally.— That the Preſſure forwards, where the 
Pipe is open, meets with no Reſiſtance, and there the Steam 
is thrown out with Violence. —But the Preſſure backwards 
dy the fixed Parts of the Pipe, exerts its full Force upon the 
Neck of the Pipe, and forces it round in that ſurprizing 
retrograde Motion you * the Caſe is the ſame 
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in a Gun, where the Powder when kindled has an infi- 
nite exploſive and elaſtic Force, which has a free Exit 
forward, and is wholly ſpent upon the Bullet or Ball 
which it throws to a great Diſtance. But the Action 
of this Force backwards, is reſiſted by the Breech of the 
Piece, which thereby recoils with an equal Force As to 
PyRoTECHNY, or the Art of Fire Mortis, it is wholly 
founded upon the ſame Princip/e—for the prepared Pow- 
der is diſpoſed and rammed hard into Caſes, open at one 
End, and cloſe at the other, and when fixed on moveable 
Wheels, and lighted with a Match, they give a retrograde 
Motion to thoſe Wheels which ſcatter their luminous 
and fiery Contents all around, to the Amuſement and 
aſtoniſhment of Spectators. — —So RocKkETs fixed to the 
End of large Sticks (to keep them upright) with the open 
End downwards, and the cloſe one upwards, will, when 
fired, riſe with incredible Velocity, and to an amazing 
Height in the Air. 

Euphroſ. How eaſy things are when they are under- 
ſtood. But Cleonicus mentioned alſo a peculiar Sort of 
WarTER-MirLL, that worked upon the ſame Principle. 

Cleon. I did fo, my Euphroſyne ; and a peculiar one it is 
indeed; working without @ Wheel, and with a ſmall Stream 
7 Vater. — That you might have a correct Idea of its 

tructure and the Oddity of its Operation, I have a Mo- 
del thereof on Purpoſe to ſhew you the whole in one 
View.——lIn the Middle of the Wooden Frame, you 
obſerve an upright ſmall Braſs Tube, moveable about a 
Braſs Wire, paſſing through the Frame above, and an 
Horizontal Trunk below, into which it is firmly fixed; 
but on the outſide it has a fine Point on which it turns 
in a Pivot-hole in the lower Part of the Frame. The 
upright Cylinder is fixed into the middle of the Horizon- 
tal Trough.—— This Trough has a Hole at each End, 
but on oppoſite Sides. And therefore when I pour 
Water into the Ciſtern at the Top, it fills the Machine, 
and runs out at the two Holes in the bottom Trunk— 
and in doing. this, muſt give it a retrograde Motion 
about the Axle or Wire Now ſee it Work. 

Euphroſ. I do with much Pleaſure, Cleanicus. ! ob- 
ſerve as long as you ſupply it with Water, ſo long it keeps 
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whirling round backwards, like the olipile, but not in 
ſuch a hiſſing frightful Manner,——But how is this after 
all applied to Mill-Work ? ' 

Cleon. I will tell my Enphroſyne how. — The Eflential 
Parts of a Corn-Mill, are two large round Stones, one of 
which is fixed, and the other moveable upon it by an Ar- 
bor paſſing through the Center of the ſaid fixed Stone. 
This Arbor is the Axis of a Trundle which is turned by a 
large Cog-Wheel fixed upon the Shaft of a great Water- 
Wheel in common Water Mills. Now if this Cog- 
Wheel were placed upon the Axle of a Mill at large in 
the Form of this Model, the ſame Power might be given 
to it as in any other Mill, and it would turn the Trundle 
with the Mill-Stone upon it, with the ſame Force and 
velocity for grinding Corn, as in any Vind or Water 
Mill whatever. 

Eupbroſ. Though I have never ſeen (at leaſt never min- 
ded) the Conftrudtion of a Mill, yet I ſee the Nature of 
it in your Deſcription, plain enough to be convinced that 
this Model, made at large, with the Cog-W heel, Trundle, 
and Mill-Stones, and a good Supply of Water, muſt make 
a compleat Mill, and I ſhould think more ſimple than any 
other, and therefore leſs expenſive. 

Cleon. I wonder a little that I never yet heard of ſo 
promiſing a Machine being applied to Mill- Work. But 
as the Method of working Common Mills by Water is 
of a philoſophical Conſideration, my Euphroſyne ought to 
be made in ſome Degree acquainted with it, And I 
think-that Inſtrument which is commonly uſed to ſhew 
the Nature of Fluids ſpouting through Holes in the Sides 
of a Veſſel containing it, will do very well to facilitate the 
Idea thereof. 

Euphroſ. I ſuppoſe, Cleonicus, this tall Braſs Cylinder 
ſtanding in this long Trough, with ſeveral Holes and 
Pegs to ſtop them, is the * 1 ou ſpeak of, 

Cleon, It is ſo, my Euphroſyne.— The Holes in the Side, 
when the Tube is full of Water, and the Pegs taken out 
one at a time, will give Vent to the Water, which will 
then ſpout through with different Velocities and to dif- 
ferent Diſtances upon the Horizon, or Bottom of the 
Trough,——Theſe Diftances to which the Water wo 
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be projected on the Horizon, will be always. "as the Diflance 
—_ Holes from the Surface of the Water multiplied by its 

i/tance from the Bottom, —For Inſtance, ſuppoſe the Tube 
be juſt 12 Inches high, and the Holes at every 2 Inches 
from the Top, or 5 in all. —Then the Diſtance to which 
the Water will ſpout from the firſt Hole, will be as 2 by 
10, that is as 20.— But from the 2d Hole it will be as 4 
by 8, or as 32 —And from the 3d or middle Hole, it will 
be as 6 by 6, or 36.— From the 4th Hole, it will be as 
8 by 4, or 32.——And from the 5th, it will be as 10 by 2, 
or 20. 

Euphroſ. So then I find the greateſt Jet will be from 
the Middle One; and from the two which are equally 
diſtant above ard below, the Water ſpouts to the ſame 
Diſtance.—— Is not this the Caſe, Cleonicus? 

Cleon, It is, or would be preciſely ſo, were it not for 
fome Reſiſtance from the ſides of the Holes, and from the 
Air. — Thus you obſerve, when I pour in Water to the 
top and pull out the upper and lower Pegs, the Water 
projects to the ſame Diſtance nearly, from both the Holes. 
Again, from the 2d and 4th Holes, the Water ſpouts 
to an equal Diſtance, but greater than before, Again, 
I take the Peg out of the middle Hole, and the Water 
from thence ſpouts to the greateſt Diſtance of all. 

Euphroſ. I ſee every particular Cafe verified by the 
Experiments, and very curious they are—but how do 
they relate to Mill Wort, Cleonicus ? 

Cleen. In theſe Experiments nothing relates to that but 
the Force by which the Water iſſues from the ſeveral 
Holes. —— This Force my Euphroſyne readily perceives 
is ſmall at the firſt Hole—much greater at the middle one 
—and preateſt of all from the lower one, —— Now, ſup- 
poſe a Wheel with Float-Boards ſet aſlaunt, and cloſe by 
the Sides all round, and 10 Inches high, were placed 
under the firſt Hole, then would the Water flow out 
upon the top of the Wheel, and fill all the Buckets on 
the farther Side, which by the great Weight thereof, 
would cauſe the Wheel to deſcend, and turn continually 
round. — And this is the Caſe of what is commonly 
called an OvEr-SHoT MILL, where the Velocity of the 
Water is but ſmall, but the Weight very great. 

Euprhoſ. 
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Euphroſ. But if you let the Water out of the middle 
Hole upon the Wheel, I ſuppoſe the Velocity there is 
very conſiderable, and will add greater Force to the 
Wheel. | ; 

Cleon. It will, my Euphrofyne, eſpecially as it acts in 
conjunction with a much greater Quantity of Water that 
goes out in a given time. So that the Water now not 
only acts by its Weight in the Buckets, or Floats upon 
the Wheel, but alſo ſtrikes them with a conſiderable Force, 
according to the Height of the Water above. When 
the Water comes upon the Wheel in this Manner, it is 
called a BREAST-MIII.—— When the Water 
through the Sluice at the bottom of the Mill-Pond 
Head, it has then the greateſt Force upon the Floats to 
turn the Wheel, and work the Mill, And in this Caſe 
it is called an Under-sHoT MILL. 
may ſuffice for the Philoſophy of thoſe noble Works of 
Nature and Art, which afford my Euphroſyne the Ma- 
terials for making us BREAD, which is the Staff of Life ; 
beſides Puddings and Paſties in abundance. 

Euphroſ. I find, Cleonicus, you make Philoſophy the 
foundation of all good Living, as well as good Senſe. 

Cleon. If my Euphroſyne looks but a little way from 
Home, ſhe may be convinced of that every Day. But 
one thing I forgot to apprize you of in its proper Place 
and leſt you ſhould at any time be poſed with a Query of 
that Sort, I ſhall try you with it now. Pray how far 
will a heavy Body fink by its own Weight in Water? 

Euphreſ. Why to the Bottom, to be ſure, Cleonicus, 
what ſhould hinder it ? 

Cleon. Why I believe moſt People would think, and 


anſwer, as you do, my Euphroſyne.— I will tell you what 


will hinder it, the Preſſure of the Water upwards, For 
after a heavy Body is placed ſo —_ times, its thickneſs 
under Water, as it is heavier than Water, the Preſſure of 
the Fluid upwards upon the under Surface is greater than the 
Weight downwards, and conſequently below that Depth, if 
you keep the Fluid off the Surface, no Body can fink in 
it by its own Weight, though ever ſo heavy. ; 
Euphroſ. J find, Cleonicus, if one would talk philoſo- 

; phically, 


And thus much 


| 
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phically, he muſt take great Care how he places his 


ords. 

Cleon. Or rather, how he expreſſes them and yet no 
greater Skill in Criticiſm is here required but to ſpeak with 
Propriety ; which every other Subject requires as well as 
this —My Eubrehne will comprehend me better, if I 
illuſtrate this Paradex by Experiment. You ſee here 
a Tube of Glaſs 10 Inches long, and an Inch and half 
wide, truly cylindrical. ——Alſfo a round piece of Lead 
of equal width with the Tube, and of an equal thickneſs 
every where, ——In the Center thereof is fixed a Silt 
String And to the upper Surface of the Lead is adapted 
nicely a piece of Leath-r, ſoſt and well ſoaked, The 
lower End of the Tube, and the upper Surface of the 
Lead, are both ground truly flat, and are thus made Wa- 
ter-tight with the Leather between them, —Laſtly, upon 
the lower Part of the Glaſs Tube are drawn 12 Circles, 
or Rings round it, at a Diſtance equal to the Thick- 
neſs of the Lead. 

Euphroſ, I ſee every Part well adapted to anſwer the 
Experiment you intend to oblige me with ; therefore, 
pray, Cleonicus, proceed. 

Clean. The firſt thing you are to obſerve, my Euphro- 
fyne, is, that the Lead is to be put into the Water, but not 
under it, that is, there muſt be no Water in the Tube 
above the Lead. ——The Water I keep off, by putting 
the String through the Tube, and thereby 1 up 
the Lead cloſe to the End, —— Then 1 immerge the I ube 
with the Lead at Bottom, in this Jar of Water, and you 
ſee no Water riſe therein.—— Now you ſee the Lead is 
in the Water, but not under it, becauſe there is no Water 
over it. If I put the Tube and Lead fo far down, that 
the Surface of the Water may touch any one of the Rings 
2 the uppermoſt) and then flacken the String, the 

wall fink in the Water. Thus, 1 place it to the 8th 
Circle, and the Weight finks, but can you tell me why, 
my Euphroſyne ? ; 

Euphroſ. You love to puzzle me ſometimes I find, 
Cleonicus. But let me ſee, the Preſſure of the Lead 
downwards is equal to 11 times that of the ſame Bulk of 
Water, as I remember you told me.— Now in this 2 
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the Preſſure of the Water upwards againſt the Lead is 
but equal to 8 ſuch Bulk of Water,—Conſequently the 
Preſſure of the Lead downwards is conſiderably greater 
than that of the Water upwards, and there muft fink when 
you let go the String. | 
Cleon. Nothing can be better conceived or expreſſed, 


my 1 You ſee I relax the String, and down 
goes the —— But now PII put it on 
again, and place it in the Water to the 12th Circle. 
Her let go the String, and the Weight does not deſcend 
or fink, 

Euphroſ. 1 ſee it does not; and I ſee at the fame time 
why it cannot. For now the Preſſure of the Water 
upwards upon the Lead is as 12, whereas that of the 
Lead downwards is as 11, and therefore cannot fink down, 

Clean. Very good, my Euphroſyne Now you ſee de- 
monſtrated what was firſt propoſed. ——So that the ſink- 
ing of a heavy Body under Water js owing to a two fold 
Cauſe, viz. The Wright of the Bady, and that of the Water 
aboye it So adieu, for this time, my Euphroſyne, 


— 


DIALOGUE IX. 


The Phznomena of the Tipes, or FLux and RE- 
FLUX of the Sea, explained. 


ꝗ— 


Cleonicus, id 
HESE Hydro/latical Speculations have brought us at 
length, my Euphroſyne, to the Contemplation of 
that moſt wonderful Phenomenon of Nature, the Flux 
and REFLUx of the Ocean, or the Inks, as we uſually 
call them. Though the natural State of Fluids, in 
ſmall Quantities, be that of Ref, this is far from bein 
the Caſe with large Seat and Oceans of Waters, like thoſe 
upon the Surface of our Earth, as they are expoſed to the, 
Attracting Powers of large Bodies that are near to them, 
in a very ſenſible Degree. | 
Eupbroſ. This is a ſublime Subje& indeed, Cleonicus.— 
How will you be able to bring it down to the Level of a 
Woman's 
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Woman's: Underſtanding, when I have heard you ſay often, 
That the Theory of the Tides was one of the greateſt Diſcove- 
ries of, and an arduous Taſk to demonſtrate, even to the immor- 
tal Six ISAac NEwTON. 

Cleon. But one Comfort is, that neither my Eupbroſyne 
nor myſelf are obliged to underſtand all that that great Man 
wrote. Half a Loaf is better than no Bread. Our Duty 
is to underſtand all that we can.—If we have but 3 Ta- 
lents, no more will be required. Confider, that NRW- 
TON himſelf did not underſtand every thing Omniſ— 
ciency is not a human Attribute. Let us therefore be 
content, and endeavour to know all we can; and we ſhall 
ſtand excuſed for the reſt. The general Rationale of the 
Tides is not ſo difficult, perhaps, as you may fear, after 
ſo much as you have learned of the Powers of Attraction, 
and the Laws of Motion and Action in Fluids, 

Eupbreſ. Well, Cleonicus, I ſhali liſten with great 
. pI to all you have to ſay on fo elevated a Sub- 

—_—_ | 
: Cleen. To facilitate the Ideas of the different Pbæns- 
mena of the Tides, I ſhall ſuppoſe the Earth to be covered 
all oyer. with. Water to a great Depth, —— And further, 
that no other Body affected the Water by any Power of 
Attraction but the Earth alone. hen it is evident, 
ſince the Water is every where equally attrafted by the 
Globe of the Earth, it will be every where equally heavy ; 
and conſequently, the Surface of the ſaid Water will be 
every where at an equal Diſtance from the Earth's Cen- 
ter, and ſo give a truly Spherical Figure to it, —— Thus 
far atleaſt, my Euphreſyne will underſtand me. | 

Euphreſ. I do perfectly well, Cleonicus ——But fines 
the latter Part of your Suppoſition does not hold good, 
what will the Conſequence be, when this Spherical Sur- 
face of the Water becomes attracted, in a contrary Direc- 
tion by Bodies exterior to, and at a various Diſtance 
from it ? | | 

Cleon, The general Effect of ſuch an exterior Attrac- 
tion, would be the Alteration of the Spherical Surface to 
that of an Ellipſeide, or Oval, and the Water, from 
being in a State of Equilibrium or Reſt, will be put into a 
perpetual Motion. —— Now of all theſe exterior ang. 
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the Moon is the neareſt to us, and her Magnitude is ſuffi- 
cient to afford an Attraction upon the Waters of the 
Earth, that ſhall very ſenſibly diſturb their Equilibrium, 
give them Motion, and alter the Figure from a Globular 
to an Oval one. | 


Eupbroſ. The Reafon of what you ſay is extremely 


evident, from the huge Bulk of the Moon, which I re- 


member you told me was 2000 Miles in Diameter. 
Alſo the very Tide itſelf, as it conſiſts of Water in Motion, 
plainly acknowledges a foreign Cauſe. ——But pray 
Cleonicus, has it been determined to what Height the Moon 
can raiſe the Water of the Ocean by her oppoſite At- 
traction? 

Cleon, It has been found by Theory and Experiment 
both, that the Moon raiſes the Water in the Tide to the 
Height of 114 Feet, at a Mean, above the Level of the 
Globe. 

Euphroſ. You aſtoniſh me, Cleonicus, what is that Height 
compared to the Bulk or Diameter of the Earth! —I thought 
it had been 1000 times as much, at leaſt, —Why this can 
be ſenſible only to us ſmall Animals crawling upon the 
Surface of the Globe!—Your ſaying, „ by the Moon 
& alone,” implies ſome ether Agent is concerned with her 
in producing the Tide; this I ſuppoſe, can be no other 
than the Suw ; for though Mercury and Venus be near 
to us, yet their Diſtances are too great, and their Bulks 
too ſmall, to be ſenſible Agents in producing the Flux and 
Reflux of the Sea. 

Cleon, My Eupbroſyne reaſons well. —— The Sun only 
can add any Influence to that of the Moon, for raiſing the 
Waters of the Ocean, and that is ſolely owing to his 
enormous Bulk. —— But at preſent it will be proper to 
conſider the Effect of the Moon by itſelf. ——In order 
to this, I ſhall divide the Aqueous Surface into two He- 
miſpheres by a great Circle, which way be called the 
Lunar Horizon. — The Water in the 
the Moon will be attracted by it from the Earth's Center 
every where, with a Force greater and greater, till you 
come to the Point juſt under the Moon, where it will be 

reateſt of all.-—In this Hemiſphere therefore, the 
ater will be lighter than if there were no Moon, becauſe 


now 


emiſphere next 
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now their Weight reſults from the Difference between the 
Attracting Powers of the Earth and Moon, and this Diffe- 
rence being greateſt in the Parts under the Moon, the 
Water will be there the lighteſt of all, and therefore will 
riſe the higheſt, and produce there the Tide of Fload. —— 
But there is yet another Tide of Flood produced at the 
ſame time in the farther Hemiſphere, and at the fartheſt 
Point thereof, or that which is diametrically oppoſite ta 
the Moon. — For in all this Hemiſphere, the Water is 
attracted by the Moon towards itſelf, and conſequently 
in ſome meaſure towards the Center of the Earth. —— 
Therefore, as both the Attractious now conſpire, they will, 
by their joint Force, make the Water every where in that 
Hemiſphere lighter than they would be if there was no 
Moon.——But becauſe the Moon's Attraction is leſs 
where the Diſtance is greater, ſo, of Courſe, the Point 
oppoſite the Moon, as being fartheſt diſtant, will be leaſt 
of all affected by the Moon; and there the Sum of the tu 
Attractions being leaſt of all, the Waters will become 
lighteſt, and riſe to a Tide of Flad, as before. 

Euphreſ. You have given a very cler Explication of 
the Tides of Flood, Cleonicus ; and 1 ſuppoſe you will next 
do the like for the Tides of Ebb. 

Cleon. Properly ſpeaking, my Euphrejyne, there are no 
Tides of Ebb at all. nder the Lunar Harizen, the 
Waters all around the Aqueous Surface are attracted by 
the Earth only, as the Moon's Attraction upon them there 
amounts to nothing. They will therefore be juſt as 
heavy as if there was no Moon at all. Conſequently 
their Altitude from the Earth's Center is not altered in 
that reſpect at leaſt, from what it was in the Sphere. — 
But in another reſpect, that Altitude in the Sphere will 
be leſſened, and that is, becauſe the Waters from this 
Part all round the Globe, muſt flow into each Hemiſ- 
phere to ſupply and ſupport the Tide of Flood, in order to 
an Equilibrium of the whole. Hence in all Parts under 
and near the Lunar Horizon, the Water will ſubſide, and 
become lower or nearer the Earth's Center, than when 
they formed a Spherical Surface, and were attracted by the 
Earth alone. —— This Lew Water it is that is called the 
Tide of Ebb, in every Place under whoſe Meridian it 


paſſes, 
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paſſes, in the Courſe of the Earth's Revolution about its 
Axis. Thus an Aqueous Spbereid (or Oval) is formed 
: whoſe longer Axis paſſes through the two greateit Tides of 
Flood, and is directed to the Moon; the ſhorteſt one paſ- 
ſes through the Lunar Horizon at the Diſtance of go 
Degrees every where. | 
Euphroſ. I believe I comprehend all you have ſaid in 
regard to Low Mater alſo,——1 therefore am ſatisfied the 
true Figure of ſuch a Body of Fluid Matter, muſt be that 
you have mentioned, a Spheroid. You have hitherto 
conſidered the Nature of the Tides in a general View 
but I ſuppoſe they have a great Variety of Phznomena 
with reſpect to different Parts of the Earth, various Po- 
ſitions of the Moon, and the influence of the other Lu- 
minary, the Sun. If you give me a ſhort Account 
of theſe Claonicus, it is all I ſhall aſk of you at preſent. 
Cleon. I ſhall endeavour to do that for my Euphreſyne, 
and there is much about time for it. For this Purpoſe, 
you ſee here a Terreſtrial Globe, with a ſmall Ivory Ball 
fixed aloft above it, juſt in the Zenith,——Now this 
Ball repreſents the Moon, and the Horizon of the Globe 
then becomes the Lunar Horizon at Low Water. And 
thus by elevating and depreſſing the Globe, all the con- 
ſiderable- Appearances of the Lides will become obvious 
to your View.——In the firſt Place, let us ſuppoſe the 
Moon to be poſited juſt over the Pole of the World. — 
Then the Equator is to be placed in the Horizon, and is 
the Circle of Low Mater, the two Points of High Water 
being exactly over the Poles, —In this Caſe, it is evident 
as the Ezrth revolves, every Part deſcribes a Parallel to the 
Equator, or Lunar Horizon.—T herefore has the Water 
always of the ſame Height—Conſequently 20 Tides of any 
Sort could happen in any Part of the Earth, in ſuch a Si- 
tuation of the Moon —Now in the ſecond Place, let us 
ſuppoſe the Moon to be poſited in the Equator, then arethe 
Poles in the Horizon, or Circle of low Hater,--And ſince in 
this Caſe all the Parallels of Latitude are perpendicular 
to the Horizon, therefore every Place will be Six Hours 
in paſſing from one Tide to another, as you well know 
by what you learned of the Uſe of the Globe heretofore. 
| Thirdly, ſuppoſe the Moon has the greateſt De- 
clination ſrom the Equator ſhe can have, which is nog 
Vor. III. r N quite 
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uite 20 Degrees. Then the Parallel of 6c? on each 
gide the Equator, will limit the Places which have two, 
and four Tides, in à Day. For all the Places about 
the North Pole to the Parallel of 60? will be in the Nor- 
thern Half of the Spheroid, and as much about the South 
Pole, in the Southern Half of the Spheroid ; and con- 
ſequently they can have but one Tide of Flzod, and one 
Tie of Ebb at the Diſtance of 12 Hours each. But in 
all Parts of the Earth between the Parallels of 60 Degrees, 
as they muſt deſcend below the Horizon or Circle of Ebb 
on one vide, and riſe above it on the other, ſo they muſt 
have 4 Tides, two of Flood, and two of Ebb, which will 
ſucceed each other in different Intervals of time, according 
to the various Latitudes of Places. 

Euphroſ. Having learnt the Uſe of the Globes, I ſee all 
that concerns the Explication of the Tides very clearly. 
And I hope I ſhall have no reaſon to deſpond of appre- 
hending what Alterations will be made in theſe Lunar 
Phenomena of the Tides, by their being conjoined with the 
Effects of the Sun, Cleonicus. 

Cleon. There can be no difficulty attending that Mat- 
ter; my Eupbreſyne can eaſily conceive, that at the Con- 
jundtian of the Sun and Moon, their joint Attraction of 
the Waters from the Earth, will make them lighter than 
before, and they will therefore ſtand higher, or make; a 
greater Tide of Flood, ——On the other hand, at the Op- 
p:ſition of the Sun and Moon, the Sun attracts the Waters 
of the Spheroid in a Direction contrary to that of the 
Earth ani Moon; and thereby makes that Tide of High 
Water alſo greater. For the Quadratures, the Action 
of the Sun is contrary to that of the Earth only, and 
makes the Waters lighter in all the Lunar Horizon; 
conſequently they wi'l riſe higher than before; and then, 
to keep the Egu librium, they muſt ſubſide, in a ſmall De- 
gree from the F724; at each End of the Spheroid, and fo 
make thoſe Tides leis than they were by the Moon alone. 

Euphreſ. 1 think every Article is ſo naturally deſcribed 
and pointed out, that I cannot well help forming a true 
Idea of the Tides both of Fliod and Ebb, in this general 
View of them.——But I ſuypoſe, Clronicus, that as the 
Diftance of the Luminaries from the Earth are always 

variable, that muſt make ſome Difference in the Mag- 
nitude or Height of the Tides; pray is this at all ſenſible ? 
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Cleon, Conſiderably ſo, my Euphroſyne; for the Sun in 
Its Perihelion in the Winter, conjoined with the Moon in 
her Perigee, will cauſe the Waters of the Spheroid to riſe 
higher by a more powerful Attraction of them from the 
Earth, and the ſame Effect will be produced at the Oppeſer 
tion. In the Quadratures there is not much difference 
on this Account of their near Diſlance. In the Sum- 
mer time when the Sun being in its Aphelion, and the 
Moon in her Apogee, the Tides are the leaſt they can be 
at any time. On the contrary, when the Luminaries 
are in the Equator, and the Moon in Perigee at the 
Syzygies, the Tides of Flond and Ebb will be the greateſt of 
all others, ——And theſe Equino#tial Tides are what we 
vulgarly call the Spring Tides With reſpect to the 
time of the Tide's being upon the Meridian, it is to be 
conſidered, that though the Force of the Moon be greateſt 
to raiſe the Water when ſhe is upon the Meridian, yet that 
Force is continued a little white after it is impreſſed, and 
encreaſed by what is imprefled ſometime after the Moon 
has paſſed the Meridian; the Sum total, therefore, of all 
the impreſſed Force will cauſe the high Vater to follow 
the Appulſe of the Moon to the Meridian at the Interval 
of about two Hours, , 

Eupbroſ. All this, too, I underſtand tolerably well, 
Cleonicus, ——But as theſe general Affections of the Tides 
are all upon Suppoſition that the Earth is all around co- 
vered with deep Waters, I imagine that in the preſent 
State of the Earth, there will be ſcarce any Reſemblance 
between them and the Tides we obſerve in our confined 
Oceans and Seas, by reaſon of the Interpoſition of ſo many 
_ Continents, Iſlands, &c. | 

Cleon, A great part of the Earth is covered with Oceans 
of Water, particularly the Great Pacific OCEAN over- 
whelms more-than one Quarter of it ; in this the general 
Phænomena of the Tides are obſerved by Navigator: 
to correſpond with thoſe pointed out by the Theory. 
But in the ſmaller Oceans, Seas, Bays, Rivers, &c. what 
my Eupbroſyne has obſerved, is found true, in * to 
the Quantity, the Intervals of Time, and Direction of 
their Courſes. But in any one Place, as London for 
Inſtance, they are fo far conſtant and regular, that Tables 
of HienWarrx, for Morning and Afternoon are cal- 
culated to Heurs and Minutes, for every Day in the Year, 
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DIALOGUE X. 


Of the various METAMORPHOSES or TRANSMUTA» 
TIONS of SOLIDS into FLulps, and FLuiDs into 
SOLIDS. Particularly of S1LveR into a tranſpa- 
rent FLVID.— Into CRYSTALS—Tnto an impalpable 
Powder Into the Arbor Diane, or the Arboreſ- 
cent VEGETATIONS in Forms of SHRUBS, TREES, 
Sc. How rendered of a Golden CoLouk and 
permanent on GLAss. A SOLUTION of GoLD.— 


The CRYSTALS of GOLD beautifully diſplayed upox 
GLass for Microſcopic Views, 


Cleonicus, 

E are now, my Euphreſyne, entering upon Scenes of 
of Action not common to Vulgar Eyes. Herein 
we ſhall view the MeETAMoRPHosES or TRANSMUTA- 
lo of Bodies from one Form to another, in diverſe In- 
Kances, by OMNIPOTENCE operating in the ſmall Parts 
of Matter, by which, when they come into contact, and 
mix with each other, they immediately become altered 
and variouſly changed in their Modes of Exiſtence, —— 
Ovid's . were fictitious and merely poetical ; 
mine are ſtrictly philoſophical and real; I think therefore 
his Ix voc Ariox (a little altered) will ſtand with more Pro- 

priety before ſuch Tranſmutations than his own, 


Of Bodies changed to various Forms I ſing : 

Ait ye Gods (from whom ſuch Wonders ſpring) 
Inſpire my Numbers with Celeſtial Heat; 

Til I my ling laborious Wark compleat : 4 
And add der petugl Tenour to my Lays, 

Deiuc'd from Nature's Birth to George's Days. 


_ Euporef. 
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Euphroſ. 1 know not what the End of this Dialogue 
may produce; but the Beginning, (my dear Cleonicus,) is 
ſo ſolemn, that I begin to be very apprehenſive for my Un- 
derſtanding. 5 
Cleon, In truth, my Euphroſynz, you need not; for 
perhaps not a Dialogue has come upon the Carpet wherein 
your Underſtanding has been leſs concerned than in the 
preſent.— —Philoſopby, ſuch as I teach, does not conſiſt 
ſo much in the Knowledge and Underſtanding of the 
Powers and Operations of Natural Bodies, in their va- 
rious Mixtures and Combinations, as in making proper Ob- 
ſervations on them, and reducing them to the literary, re- 
ligicus, moral, and Commeraal Uſes of Life.——Cnx- 
MISTRY is a moſt curious Pzrt of Natural Philoſophy, 
but perhaps the Rati:nale of the Operations is the moſt 
recondite and inſcrutable of all others. In this Lec- 
ture you will ſee nothing that is terrifying or noxious; 
nothing but what will fill your Mind with Admiration, 
Inſtruckion and Pleaſute. = 
Euphroſ. Well, I am glad, Cleonicus, you give ſo en- 
couraging an Idea of the preſent Entertainment. But 
pray what are theſe Metamor pheſes to conſiſt in, I want to 


* kn GW. 


Cleon, In changing Solids to Fluids, and Fluids to Solids. 
— — Opake Bodies to Tranſparent Ones, and vice verſa.— 
Viſible to inviſible Ones, and the contrary. From one 
Shape to many other Shapes ad Forms——A rude and 
indigeſted Maſs to curious ang regular Figures. From 
an inert State to an active qhd vegetative one—— With 
many other like Incidents t the ſame time, And 
will not ſuch Themes as theſe aſtord my Enphroſyne the 
moſt curious Speculations for an Nour ? | 

l Moſt certainly t I, and J long till you 
begin, Cleonicus. | | | 

Cleon. The firſt Metamor phoſe is that of Solid Bodies into 
Fluid Ones. Y ou ſee here, my Euphroſne a Wine-Glaſs 
containing a very clear limpid Fluid. Upon the Sur- 
face, I place a Piece of Leaf. Silver, which is viſible only 
a Moment or two, and then diſappears,—— | 

Kuphreſ. Truly fo it does pray what is become of it, 

A a 3 Cleoni- 
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Cleonicus I ſee nothing in the Fluid, nor any thing 
Eyaporate from it. 

Cleon. It is diſſolved in that Menſtruum, which has 7 
Power you ſee to ſeparate the Parts of the Silver, and t 
abſorb or attract them, and thereby ſuſpend them through 
its whole Body. For my Euphreſyne, by looking at it, 
will fee the Fluid changed, in a ſmall Degree, to a Milky 
Colour. 

Euphref. 1 obſerve iti And am thereby convinced 
that the Silver is reduced to a Fluid-State, and intimately 
united with the Menſtruum, as you call it. But pray 
what is that odd Sort of Liquor, Clznicus, that can thus 
filently and inſtantly change /olid Silver into a Fluid? 
Clan. The Chriss call it Aquafortis, and diſtil it 
from Fitricl and Nitre.——It is an univerſal Diſſolvent 
for almoſt all Sorts of Minerals and Metals, but Geld 
it will not touch, — this you will ſee by the Experiment, 
I lay a Piece of Leaf-Gold upon its Surface, and you 


obſerve it does not in the leaſt affect it. | 

. Eupbref. I ſee it does not—no Alteration is made in its 

Subſtance, nor even in its Colour | | 
Clean. But now you'll fee a Tranſumutation of one Fluid 

into another. I change the . into Aqua-regia, 

by putting in only a Tea-Spoon full of common Salt, 

And immediate'y the Gold is diſſolved, and diſappears, as 

the Silver had done before, | | 

Eupbreſ. Well this is wonderful indeed —But pray, 

8 what is this ſtrange Effect owing to in the 

alt ? 1 
. Cleon. A thouſand Conjectures have been formed for a 
Solution of this difficulty, but al! hitherto in vain. 
You fee I put in Piece after Piece, which are preſently 
diſſolved, and giving the Aqua regia a beautiful Yellow 
Colour, plainly ſhews the Gold is tranſmuted into a Fluid, 
{ti1} as tranſparent as before, | 
Eupbreſ. All wonderful, and ſurpriſing, to ſee Gold and 
Silver as it were annihilated, and vaniſh in a Moment !— 
Pray Claonicus what do you metamorphoſe next ? 

Cleon. By the Mixture of two tranſparent Fluids, 
which you here ſce in two ſeveral Glaſſes, an opake ſölid 
Body will be produced, I pour one into the other, and 
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you ſee a White Turbid Mixture appears. I now ſtir 
them together briſkly, and behold an Opate Lump of Mat- 
ter upon the Spatula, adhering thereto At preſent 
it is ſoft and adheſive, like Shoe-Maker's Wax.—When 
the Mixture is preſſed and dried out, it becomes hard and 
tranſparent as Amber, and much reſembles it, Here 
view a Piece of it made ſome Months ago for this Pur- 
ſe. | 
e I not only ſee it, but I ſmell it, Cleonicus. —— 
It is ſome Sort of Gum or Roſin I am ſure, Pray tell 
me what you call thoſe two Liquors ? | | 
Cleon. One is Varniſh, and the other common Water, 
which I put into it.—— The Solid reſulting from this 
Mixture is the Rofm that was diſſolved in Spirit of Wine 
to make the Varniſh, : 
Euphroſ. I proteſt this Operation of yours a good deal 
reſembles our Proceſs of making Butter and Cheeſe in the 
Dairy Room; and I obſerve you have ſomething like 
Butter - Milk or I bey left in the Glaſs, Cleonicus,———— 
Cleon. Not only the Phenomena but the Rationale of all 
ſuch Proceſſes are much the ſame.—— The Particles of 
the diſſolving Medium attract thoſe of the Solid more 
powerfully than they attract each other.; of Courſe they 
are ſeparated, or the Body is diflolved ——But when 
another Fluid (or Solid) is mixed with that Medium, that 
is more attracted by it than the Particles of the Body diſ- 
ſolved ; then thoſe Particles being at liberty, return to 
their priſtine State, by their proper * and is 
then, by the Chemiſts, ſaid to be regenerated, - 
Euphroſ. I thank Cleonicus for fo plain an Explication 
of this Chemical Principle of Philoſophy, Now pleaſe 
to proceed with your Metamorpboſes. 
Cleon. I ſhall by and by But firſt my Zuphroſyne muſt be 
acquainted with the Powers which Manes exerts in a 
much higher Degree to diſſolve ſolid Maſſes of Metallic 
Bodies; thoſe of Le- Geld and Silver requiring no ſen- 
ſible exertion of the Medium at all.——To this End, you 


: 


ſee here a Four Ounce Vial nearly filled with Aguafortis.— 
Alſo, ſeveral ſmall Pieces of pure ſolid Siiuer. To en- 
creaſe the diſſolving Power, the Aquafortis has been al- 
ready heated by the Kitchen Fite. I ſhall therefote 


Aa4 ' no 


354 THE YOUNG GEN TLEMAN 


now only place it upon the Trivet before this Fire for the 
Fumes to go up the Chimney—this done I put into the 
Vial a Piece of the Silver—it finks to the Bottom. —And 
there behold Nature diſplaying her Power and Force 
upon it. | 

Eupbreſ. Dear me, Cleonicus, with what Fury it is at- 
tacked by the Fluid What a rapid Ebulition of Particles 
of Air ariſe in a Torrent to the Top. The Top of 
the Phial is filled with Red Fumes which fly up the Chim- 
ney.— I ſee the Piece of Silver is confiderably diminiſhed 
already. I obſerve it moves about this way and that, for- 
ward and backward, as if it were alive. [ ſee it alſo 
riſe up, and fall again.—It now riſes quite to the Top, 
and it there ſwims round and round, boiling all the while. 
be boilng decreaſes gradually. It now quite ceaſes, 
no Silver is ſeen, but all is quiet as at firſt, 

Cleen. This will be the Caſe with every Piece of Silver 
1 drop in, till at laſt the Fluid will become fo ſaturated 
therewith that it can diſſolve no more. his you will 
ſoon ſee'; in the mean time I would obſerve to my Eu- 
phroſyne, that Pieces of Cpper, Iron, Lead, Tin, Mercury, 
&c. are all diſſolved in this manner by Aquafortis ; but 
it acts upon Iren with greater Violence than on any other 
Metal. That the Quantity of Air diſcharged from the 
- Silver is ſuppoſed to be the 8 or Principle which 

united all the Particles together in its Native State, 

That the Fumes arifing in ſuch Plenty, are of a poifonous 

Nature ; and when condenſed, as you fee, on the Rim of 

the Vial, appear like White Arſenic. ——But hold, the 

Operation is now nearly finiſhed. * 

Epbreſ. 1 obſerve it is by the Pieces ſwimming about 
on the Surface long before they can be diſſolved. 

Clean I'll now take it off, and ſet it in the Window to 
cool by degrees. When it becomes colder, it cannot 
ſupport ſo much Silver as now it is hot ——And what 
will afford you a moſt curious Sight, is, that the Particles 
'of Silver will be cryſtalized by the Cold, and deſcend in 
Broad Fiakes or Cryſtals to hs Bottom of the Vial, and 
- there appear like F/akes of Snow on the Ground. 

Euphroſ. What a new and amazing Phenomenon is this! 
I fee the Flakes forming in all Parts of the Body of the 
Fluid. I ſeethem deſcend promiſcuouſly to the Bottom, juſt 

as 
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as Snow deſcends in the Air.-A Shower of Silver Snow IL 
little thought of ever ſeeing. I even never heard of 
ſuch a thing before, —— The Shower ſtill continues, and 
the Chry/tals rite higher and higher at the Bottom, —They 
are perfectly peliucid, and by their angular and indented 
Edges promiſe to make a curious Fiew in the Micro- 
ſcope. 

Clem. The Shower is now over, my Euphroſyne.—— 
The Liquor is become cold, nearly. L pour it off into 
another Via!,—and then gently ſhake out the Silver Snow, 


or ſolid Cry/tals upon a Piece of ſoft Paper, which ſoon 


abſorbs all the Moiſture, And you ſee 7 are now dry, 
and ſeparable one from another. ne of theſe I 
place under the Microſcope for your Inſpection; look 
at it. : 
Eupbroſ. I ſee it very plainly, and a curious Object it 
is. But I know not how to deſcribe its Form, con- 
ſifting of ſo many Lines, Angles, Indentures, Points, &c. 
Upon' the whole, I am thoroughly convinced, that 
thoſe delightfully variegated Cryſtals exhibit a noble and 
ſingular Metamorphoſis of Silver. | 
Cleon. I ſhall put them into this ſmall Box for your 
Muſeum, where they will keep good for Years, And 


after a time, when you ypen the Box, not only Cryſtals, 
1 Silver will be regenerated from 


but a SSι,ᷓb Maſs of pu 
them,—Such a Piece I here ſhew you in the Microſcope 
alſo look at it my Euphroſyne. : 

Eupbroſ. J do, and ſee a moſt curious Appearance of 
ſolid maſly Silver, like a very ſmall Brain-Stone on the 
Surface. —_—Why this, Cleonicus, is a Metamorphoſing 
Cry/tals again into their native State, SILVER, 

Clem. And SILVER of ſuch a Production, you may chal- 
lenge any Chemi/t in LoxDoNn to ſhew you. The 
next ona Wh of Silver is into a fine POWDER. 
You obſerve | put a clean Braſs Wire into this Vial of 
diſſolved Silver, and let it ſtand a few Seconds Then 
behold the Effect, my Eupbreſyne. 


Eipbroſ. I do, Cleonicus, — I ſee ſomething gathering all 
round the Wire, from Top to Bottom of the Fluid —it 
appears in the form of Powder — The Wire ſeems to at- 
tract it from the Fluid, and becomes every Moment big. 


ger 


| 
| 
| 
| 
} 
| 
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ger and bigger—lt is now more than an Inch thick—It 
begins to fall off, and ſinks down in form of a Brown Pow- 
der or Duſt at the Bottom. 

Clean, When I ſhake the Wire it all falls off and 
ſinks to the Bottom. I ſhall now pour cf the 
Liquor into another Phial And the Powder into 
a Tea-Saucer to dry,——— When it will appear as you 
8 it in this ſmall Vial, which I have brought for your 

ſe. | 

Euphreſ. And pray what Uſe am I to make of it, Cleo- 
nicus? 

Cleen. You may metamorphoſe a Piece of Braſs into 
Silver in appearance. My Eupbreſyne will obſerve the 
Experiment,—Here is a flip of Braſs well poliſhed, — 
Then I ſtrew ſome of the Powder upon it, and rub it into 
the Braſs by a Piece of Cork Cipped in Salt—and then 
the Braſs, being cleaned, appears all over as White as Snow 
That is, it has now a feal Silver Surface, 

Euphroſ. Why this is not only a very delicate, but I 
mould think, a very lucrative Experiment, Cleonicus. —— 
Could you not convert a Braſs Candle/iick into a Silver 
One in the ſame Manner? | 

Chen, Yes, and I actually have done it, and uſed it for 
Years, without Suſpicion of its being any thing but 
Plate.——After a like Manner Clct-makers ſilver the 
Dial- Plates of their Clocks, Baroameter-Plaies, &c, 

Eipbreſ. IJ his is a moſt uſeful Part of Philoſophy in- 
deed. ———1 ſhall every now and then amuſe myſelf with 
this Powder,——But what is your next Tranſmutation, 
Clamnicus ß, 

Clean. One that will highly delight my Zupbroſyne, I am 
ſure, becauſe it pleaſes every One,—It is, in ſhort, produ- 
cing from this Solution of Silver, the moſt curious Yegeta- 
nien of ſolid Silver imaginable. This is what Chemiſts call 
Arbor Diane, or Diang's Tree, 

Euphroſ. I am impatient to ſee this wondrous Experi- 
ment, Cleonicus. 

Clean. It is immediately performed thus—1 take a 
ſmall quantity of the Solution, and ſpread it upon this lip 
of Glals, as you ſee, I then put into the middle of it, 

| * 
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a ſmall Piece of Braſs as big as a fine Pin's Head 
And now, with your Eæplerator, obſerve: the Effect my. 
Enphroſyne. 

Euphreſ. I do, and a moſt wonderful one it is. ſee 
a Vegetation begin, and conſtantly encreaſe from, and all 
around the Brass Lobſerve alſo that it begins in large 

broad Flakes, or Leaves of the pureſt ſhining: Silver, ex- 

ceeding any artificial Poliſh whatever,—Theſe are bor- 
dered all around with the moſt curious and delicate Ra- 
mification and Branchery of Silver Sprigs y Eyes ever 
beheld. "Tis amazing to ſee how long, how lender, 
how wide they ſpread every Way.— They now fill a Cir- 
cle of more than an Inch diameter. And yet continue 
to go on, and divaricate into ſmaller and finer Branches. 
Where will this metaline Vegetation end! 
Cleon. It will end at laſt in ſuch minute and impercep- 
tible Branchery, that requires a Microſcope to exhibit a 
diſtin View of it. Indeed you may thus make them, and 
keep them by you for Years, —But becauſe they are rub- 
bed off with the Touch, I ſhall render them permanent 
and indelible upon the Glaſs for ever. —But firſt I will 
ſhew my HFuphreſyne how ſhe may make SHRUBs and TREES 
in SILVER and GOLD at Pleaſure, with as much Eaſe as 
Diana herſelf, 
Euphroſ. Why it ſeems as if you deſigned I ſhould emu- 
late a Goddeſs, Clronicus. ; | 
Clean. You ſhall do more—You ſhall do what none of 
their Godfhips could do.— This Slip of Glaſs is 2 Inches 
long, and an Irich wide, over one half I fpread the filver 

Liquor—Then lay the ſmall bit of Braſs in the loweſt 

part, and you ſee it vegetate into beautiful Shrubs imme= 

diately.— Then with my Pencil I draw-a fluid Stroke 
from the Shrub to the lower Part of the Glaſs for the 

Body of a Tree.—And now I draw a Stroke acroſs the 

Glaſs at the Bottom for the Ground—Then ſhaking a 

few fine Braſs Filings over the Body and Ground, you 

obſerve a compleat Silver Tree is thereby formed. 
Eupbroſ. This I muſt ſay is the fineſt Effect of Art 1 
have ever ſeen, to pleaſe me.—But I think Cleonicus ſaid 


he could render it permanent, and make it look like 
Gold, | 
Clin. 
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Cleon. This will be the laſt Metamorphoſis at preſent. — 
To do this, I only put the Slip of Glaſs on another of 
Braſs— This I hold in the Coal Fire till it becomes red 
hot—Then taking it out and cleaning it—Behold, your 
Silver Tree converted to One of Gold. 

Eupbroſ. Surpriſingly fine ſure enough 

Clean. In this Manner you may raife Groves of Silver 
Trees to Diana,—and others of Gold to Pomona. —Tn many 

of theſe Trees my Euphroſyne will ſometimes fee every 
Branch and Twig laden with Fruit.——So much for Silver. 

Euphreſ. And a great deal more than I ever expected 
to know of it, —Pray Cleonicus does any other Metals cry- 
Falize and vegetate as Silver does ? b 

Cleon. They moſt of them ſhoot into Cry/als, but none 
produce thoſe curious Arboreſcent Vegetations but Silver. 
The Cryſtals of Copper are very common, and of a beau- 
tiful Blue; as you ſee in the bottom of this Vial contain- 
ing a Solution thereof.--- Here is another of Iron diſſolved, 
with Green Cryſlals, or Fitriel.---Laftly, here is another 
Solution of Mercury, as clear and limpid as Water itſelf, 
but no Cryſtals there.---If I put a Braſs Wire into it, 
you ſee it comes out as White as Snow by the Mercury 
which it attracts.---If an Iron Wire made bright be 
put into the Copper Solution, it is changed in Appearance, 
to Copper, by being lined therewith.---And now to con- 
clude, I ſhall place under the Microſcope ſome Cry/tals of 
Gold, which perhaps you will no where elſe ſce.---Loo 
at them. | 

Euphreſ. I do, and very fine they are---different from 
any Sort of Cryſtals I have yet ſeen---they are perſectly 
tranſparent, and of their native Yellow Colour.---A gread 
Curigſity indeed. | 
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DIALOGUE XL 


Of the PrixcieLEs of Mechanical Partosorny. 
Of Power or Force. ariſing from GRAviry and 
VELOCI of Motion. Of the two fimple Me- 
chanical Powers, the Lever, and the inclined 
PlAx k. Of the PuLLEY, WHEEL and AxLE, 


WEDGE, and ScREw. Of the BALLANCE, and 
STEELYARD, 


Cleonicus, | 

7 bs the Modern (the only true,) PHIL oSO RH is uſually 

ſaid to be Mechanical it will be neceſſary for: my 
Euphroſyne to underſtand the NATURE and PRINCIPLES 
of Mechanic SCIENCE, which has for its object the —_— 
ation of the Modes and Means by which Natural Bodies af 
go att upon each other, with the Forces they are endowed 
withal, 

Euphroſ. I muſt defire Cleonicus to be a little more ex- 
plicit, or elſe I fear theſe abſtruſe Subjects will remain ſo 
to me; for at preſent I have ſcarce any Idea of what you 
call Mechanical, | 

Cleon. I don't know how you ſhould, my Euphroſyne, 
It is my Happineſs however, to believe that you will find 
no more Difficulty in this than you have done in any other 
Part of Philoſophy, For Inſtance, where is the Difficulty 
of Underſtanding that any Effect is properly ſaid to be 
Mechanical that is produced by Means of any Sort of 
Machine, Engine, or Inſirument whatever? 

Euphroſ. None at all, Cleonicus, if that be all you 
mean. 

Cleon. No more is meant, when we ſay the Force of 
Wind upon the Sails, of Water upon the Float-Boards, 
of Fluids upon >olids immerſed, and Solids upon Fluids, 
&c. &c. is altogether Mechanical, that is, they Produce an 
E874 in Proportion to the Surface they have to act 3 | 
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The Effects produced by any Kind of Machinery are ſaid 
to be Mechanical. —And Mechanical Powers mean only 
ſuch Machines by which we are enabled to raiſe, move, or 
manage ſuch Bodies as exceed huma Strength by their 
Reſiſtance, — And we are furniſhed by Nature with two 
Principles, by which the greateſt Force may be overcome by 
the leaft Power applied for that Purpoſe. 

Euphroſ. Why this is as great a Paradox in Mechanics, 
as you ſhewed mein Hydroflatics, Cleonicus. 

Clem. It is equally * my Eupbroyne.— Nor will you 
wonder (when yeu have made a ſmall Proficiency in theſe 
Studies) that with a ſingle Horſe- Hair you will be able 
to raiſe a hundred thouſand Pound Weight ' the Ground, 
and as much more as you pleaſe. 

Euphreſ. T long, Cleonicus, to be inſtructed in the Na- 
ture of thoſe PRINCIPLES by which we are_enabled to per- 
form ſuch wonderful Feats, 

Cleon, Theſe PRINcIrILESs or Natural Powers are of 
two Sorts. The firſt is that which ariſes from the Weight 
or Gravity of Bodies.— The ſecond is from their Motion, 
or rather from the Velocity of that Motion. For the Power 
effected by Motion is always proportionable to the Ve- 
locity thereof, and the Quantity of Matter in the moving 
Body, — And both theſe together make the whole Force 
or Effect that any Body can poſſibly have, and is uſually 
called its Mamentum. 

Eupbreſ. Then if I underſtand you right, a Body at reſt 
has but one Force, which is that of its Might or Preſſure, 
which undoubtedly muſt be in proportion to its Quantity 
or Maſs of Matter, — But if it moves, it acquires another 
Force from its Swiftneſs of Motion. And that both theſe 
united make the whole Force of the Body, to make, or 
to overcome any Reſiſtance.— Am I fo far right, Cleo- 
nicus ? 

Cleon. Quite ſo, my Euphroſyne—In leſs than Half an 
Hour you are half a Mechanic. —As. you have ſo good an 
Idea of Mechanic Principles, the Nature and Conſtruction 
of Mechanical Powers will follow with eaſe. For theſe 
Powers or Machines are but two in Number, and of fo 
ſimple a Form that you no ſooner ſee them, but you muſt 
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fee their Uſes alſo Eſpecially by an Experiment or two 
on each. 

Euphroſ. And pray what do you call thoſe two Mecha- 
nical Powers f 

Clem, The firſt is called a Lever, and the ſecond an 
inclined PLANE, —Both theſe I ſhall now place upon the 
Table before you—And proceed to explain the Nature of 
each, and confirm every Thing I ſay by Experiments, 

Eupbreſ. I ſee them and they appear ſimple enough, 
I am ſure.— For me, who preſumed to learn the Uſe 
of Globes, Orreries, Fire- Engines, &c. to have any miſ- 
givings about theſe little Things, would be a Shame, 
indeed, Cleonicus.— Therefore pleaſe to proceed. 

(deen. I need not tell my Euphroſyne what a Plane is. 
— But it will be proper to obſerve here, that a Plane in- 
tended for a Mechanical Power, muſt be conſidered as 

rfectly ſmooth, that it may give no Reſiſtance to the 

ody that is moveable upon it and that this Plane may be 
placed in three different Poſitions, Horixontal, Perpendi« 
cular, and Inclined,—Now this Plane becomes a Mecha- 
wical Power, by leſſening the Weight of a beavy Bidy upon 
the Hand, when laid upon it, with Intent to move it, or 
raiſe it upwards.—T he Surface of the Body is alſo ſuppo- 
ſed to be quite /-o:th, and the more of acglindric Form 
the better.—Such a Plane, and ſuch a Cylindric Body, you 
here ſee in Braſs upon the Table.—I now place the Cy- 
linder upon the Plane, and it preſſes it with all its Weight 
perpendicularly downwards.—T he Plane, by its equal re- 
action upwards, deſtroys all that Force of Preflure—Con- 
ſequently, no Weight at all remains in the Body. —It is 
therefore now ab/o/utely igt. And this being the Caſe of 
all Bodies, be their Weight ever ſo great, it follows, that 
the heavie/t Body on a Horizontal Plane is atuefted of all its 
Weight upon the Hand, and is therefore maveable upon thet 
Plane by the leaſt conceivable Force applied to it. Only put 

our Finger to it, and try the Experiment. 

Euphroſ. J do ſo, and find as you ſay, that it is perfectly 
free to move. I ſcarcely touch it. but it rolls along. 
By your Reaſoning, by the Experiment both, I am 
thoroughly convinced of the great Mechanical Effect that 
might be produced by this Horizontal Plane, if one oo 
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be had that would give no Reſiſtance to the Motion of 
Bodies upon it, from the Aperity of its Surface. 5 
Cleon. Though no ſuch can be had, yet as the Caſe now 
ſtands, the Uſe of Rolling Cyiznders is very great, witneſs 
thoſe large and heavy ones of Stone and Tron for Gravel 
Vallis in Gerdens—and. thoſe of Timber, for the Farmers 
Uſe.— But this Horzzontal Plane, my Euphbreſyne, will only 
avail us in Horizontal Motions; when we want to raiſe 
a very heavy Body apwerds,, we muſt uſe the Inclined 
Plane, which is more or leſs elevated above the Horizontal 
Level. Such a one I have here placed before- you, to 
try Experiments upon. { 1 
- Eupbreſ. It ſeems to be a very elegant and curious Ma- 
chine indeed, —Pleaſed I ſhall be to fee Cleonicus explain 
the Nature and Uſe of it to me. mi,. 
Clean. The PLANE is 9 Inches long, and moves up and 
down upon its Baſe by a nice Joint at the End. It is 
elevated to any Angle at pleaſure above the Horizon, by 
a ſtrong Braſs Arch of a Circle —On this Arch are en- 
graven the Degrees to 60—Alſo the Number of Inches 
which meaſure the Height of the Plane for any of thoſe 
Degrees of Elevation, — When the Plane is elevated to a 
propoſed Height, it is there faſtened by a Screw to the 
Arch very firmly. Upon the Top of the Plane is fixed 
a Pully—The Cylinder is moveable in a ſmall Frame, in 
the middle of which is fixed a String, with a Hook at the 
End to hold a ſmall Weight, ——-Lafily, the Plane, (for 
ſhewing Experiments) is placed upon the Top of the 
Braſs Pillar or Pedeſtal you there ſee. 
Eupbreſ. But what are the Experi 
ned Plane to prove, Cleanicus f 2 
Cleon. They are to prove the Truth of this Mechanical 
Theſis, —T hat the whole age of a Bady is to that which 
remains upon the Hand, when laid upon the Plane, as the 
Length of the Plane togats Haight, —And this you will ſee 
verified by Experience. This Braſs Cylinder with its 
ſmall Frame, weighs juſt 3 Qunces—T he Plane is ele- 
vated to the Height of g Inches, which is of the Length 
of the Plane, T herefore, by the foregoing Propoſition, 


ments on this Iucli- 


we have, At the Length 9 is tothe Height 3, /o.is the whole 
Weight of the Cylinder 3 Ouners, ta. the refudual Meigbi 1 
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Ounce—And this you ſee proved by the Experiment. For 
J place the Cylinder on the Plane, and hang the Stri 
over the Pulley, with a fingle Ounce Weight at the E 
—And the Effect is, a perfect Equilibrium between the 
Weight and the Cylinder. 

Eupbroſ. I ſee the whole Tenour of the Experiment 
moſt evidently, Cleonicus.— For fince One Ounce acting 
againſt the Cylinder, ballances it, the Force in it to de- 

end can be equal to One Ounce only. And hence I ſee 
the Cylinder looſes full two thirds of its Weight when laid 
on the Plain thus elevated. 

Clem. And by a Parity of Reaſon, if the Plane were 
elevated to but a Teh Part of its Length, then only 
one tenth of the Weight of a Body would remain, when 
laid on fach a Plzne.—Hence if the Body weighed 100 
Weight, a Force of little more than 10 Pounds would raiſe 
it up the Plane, —1f it weighed 1000 Weight, oo would 
be ſupported by the Plane, and one Man could raiſe fuck 
a Body upon it.— Hence it is that in Practice you fre- 
quently fee very heavy Bodies raiſed from the Ground; 
up into the Tui of a Maggon.— Or, ſtill higher, into 
Store Houſes from all the Wharſs and Quays about 
London, by means of very /trong inclined Planes. 

Euphroſ. Theſe great Operations I have often obſerved z 
but I never knew the Reaſen, or rather, the Philoſophy 
of them before now. Well the Jnclined Plane is a molt 
uſcful Mechanical Power, and that tb a prodigious degree. 
And now Cleonicus will explain to me the other Power 
he called the LeveR. 

Cleon. The LEvER is ſuppoſed to be an inflexible long 
Rod, without Weight, moveable upon a Fulerum or Prop 

laced near one End.— This divides it into two unequal 
Parts or Arms—upoa the ſhorteſt of which a heavy Body 
is placed.—And at the End of the longer Arm, a Power 
is applied to raiſe it.—But to make all this eaſter, I have 
here provided a Lever in Miniature, which will explain 
the Theiry and Uſe of this Mechanic Power as well as 
one ever ſo large, —It conſiſts, you ſee, of a long flat 
Piece of Steel, moveable about a poliſhed Steel Axle on 
the Top of a ſmail Braſs Pilar. This Axle ſerves for à 
Fulertm, or Supporter, —The longer Arm of the Lever 
Var, III. B b is 
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is 8 Inches, and the ſhorter, one and a half.—At the End 
of theſhorter Arm is fixed a Piece of Brafs to ballance the 
Weight of the longer Arm,—And thus the Lever is re- 
Oo to a Horizontal Poſition, —And being in Equilibrio- 
with itſelf, may be conſidered as witheut Meigbi.— At ons 
Inch diſtance ; from the Axle, or Center of Motion, a 
Notch is made upon the ſhort Arm on which to hang any 
beauy. Body. —And upon the longer Arm are Notches at 
every Inch diſtance, numbered 1, 2, 3, 4, &c. to B.— 
Upon: theſe a ſmall Weight or Power is hung to ballance 
the navy Body on the other Side of the Center.—And 
thus the Lever is accoutred for Uſe. _ * 
Eupbreſ. You will pleaſe, then, now to ſhew me the 
Uſsand De/z2n of this little Inſtrument, Cleonicus. 

Clan. That will all appear by the Experiment, which 
will demonſtrate, that the Force cf a Bidy in Motion con- 
lis of ite Juantity of Matter, and Velitity with which it 
moves,—Thus, I hang 1 Ounce on the hort Arm of 
the Lever, and 1 Ounce at No, 1 on the long Arm, and 
they ballance each other, becauſe they have equal Tight, 
and they move: with equal YVe/acity when they do move, 
being at the fame diſtance from the Center.—But when 
1 remove the Qunce upon the long Arm to No. 2, it 
will chen be twice as far from the Center as the Weight 
is 08.4bc ſhort Arm, and confequently will move twice as 
fat, when the Lever is moved; and fince its Pelecity i- 
dawiey the F.rce will be ſo tos; therefore it will preponde- 
ratz the ſingle Ounce Weight on the ſhort Arm, and 
deſtroy the Equilizre,— This muſt now be reſtored by ad- 
ding another Ounce to the former on the ſhort Arm. 
Thus 1 Ounce with twice the Velocity, is equal in Force 
to 2 Ounces with but half that Velocity.—The Power 
or Qunce on the long Arm being removed to No. 3, will 
acquire 3 times the Velocity, and will therefore equilibrate 


3 Qunces-0a the ſhort Arm.—At the diſtance of No, 4 

it will ſuſtain 4 Ounces—And at No. 5, it will be 

equivalent to 5, Ounces, and ſo on as far as my Euphroſyne 
leaſes... | | 

, Eupbreſ. An important Experiment is this, Clemicus, 

truly—for by this I ſee that if a Man by placing his Hand 

at No. 1 can ſuſtain or liſt 190 Weight on the i; 


ort Arm, 
| he 
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he will by applying his Hand to No. 2, be able to lift 200 
Weight, — At No. 3, he will lift 300 Wel ht and fo ou; 
which proves ſufficiently the exceeding Ulefulnefs of the” 
Lever as a Mechanical Power—Pray, what have you farther” 
to obſerve of the Lever? OO n 
Cleon,, Only this, that it is the Principle upon which 
every other Makin, acts that encreaſes out Power by an 
eucreaſe of Velocity of Motion. — Thus when you raife 
a Weight by a Tack/e of PULLEYS, you acquire a Velocity 
to your Hand much greater than that of the Weight or 
Body you. raiſe, and in that Degree it becomes a Mecha- 
nical Power, —T bere is alſo another Machine, which is 
a large WHEEL fixed upon an AXLE, for railing very heavy 
Bodies, which it does by encreaſing the Velocity of the 
Pewer above that of the Weight in proportion as the Di- 
ameter of the Wheel is greater than that of the Axle; be- 
cauſe the Power is by this Means applied at ſo much 
greater Diſtance from the Center of Motion, than the 
Meigbt upon the Axle. ae 

Eupbroſ. J ſes very plainly the Property of theſe Ma- 
chines you mention, and the Principle on which they 
act. But have I not heard of two other Mechanical Powers, 
Cleenicus, called the WEDGE and the ScREw ? 120 
leon. It is a common Notion that the Wedge is a 
Mechanic Power, and indeed ſo it is, as being an Inclined 
Plane. But then the Force we receive from it, is nothing 
compared with, that which we are to, overcome when we 
uſe it, as in cleaving Logs, and raiſing very heavy Bodies by 
driving it inta, or under them. — For the e. Forte 
required for this End, is derived ſolely from the immenſe 
Momentum of the Stroke upon the Top of it from the Brr- 
TLE or SLEDGE, uſed in driving it in by repeated Strokes: 
le is no ſmall Happineſs thoſe have who 
fludy Philoſophy by obtaining a correct Notion of rr 5 
And how am I to conceive of the ScREW, Cleonieus # 
. Cleon, Not as a ſunple Mechanical Pawer my Eupbraſyne, 
though it be deſined to be an Jnclined Plane coiled Wand 
a Cylmder,—F or the Screw is never uſed without a Lever; 
or ſomething analogous to it, The common Screw-driver 
is a (mall Lever—And in railing Bodies of great Weight, 
or Reſiſtance, a large and, ſtrong Lever is A570 uſed. 
zz 1 7 Bb 2 87; SS» Hir 
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In all kinds of Px xssrs for ſqueezing Fruit, Chrefe-Curds,, 
Linen, &c. the Screw is turned by a dowble-handed Lever 
generally, as you very well know. — The Screw and Lever 
make a Compound Mechanical Power, more univerſally uſe- 
ful chan any other, to all Mankind concerned in Machi- 
ery of any Sort whatever. 

Eupbreſ. Pray, Clecnicus, are the BatLance and 
STEELYARD to be reckoned among the Mechanical 
Powers ? 

_ Cleen. Not the Ballance, my Euphreſyne, becauſe the 
Beam thereof is only a Lever with two equal Arms, and fo 
can give no Power.—The whole Deſign of this common 
Inſtrument is to find the Weight of a Body placed in 
one Scale by putting netun Weights into the other, till 
they equipoiſe each other. — But the Steelyard is a direct 
Lever which finds the Weight of a Bedy hung on the 
ſhort Arm, by a conſtant known Weight upon the longer 
one, moved to the Part where it makes an Equipoiſe by 
its Velocity, in every Reſpect the ſame as in the Experi- 
ment of the Lever you ſa but now. | | S 

Eupbreſ. I don't think of any other Inſtrument to en- 
quire particularly about, Cleonicus; fo will give you no 
further trouble at this Time.— 2 

Clean, Perhaps my Exphroſyne, does not think that the Ax, 
the Chiſſel, the Knife, and even her very Sciſſars, ate really 
Mechanical Powers, as being truly Inclined Planes all of 
them; and many other Implements in Common Life, 
that will occaſionally fall in her Way to conſider at times 
—And as I think this ſhort Sketch of Mechanical PHI- 
LOSOPHY was neceflary, and: will ſuffice for the preſent, 
ſo my Deare/t Eupbroſyne, Adieu. eh 
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DAMANT, iv; Principal of all Precious 608 278. 
Weight and Value of one belonging to the Great 
Mog ul, TR l 
Eolipile Method of its exciting the Fire by Steam, illuſtrated 
by Experiment, 336. 
Its retrograde Motion, an evident Rationale of the re- 
coiling of Guns, &c. 337, 338. 
Agate, 27.7» 
ur, Proof of his little Knowledge of the Spider, 60. 
. the moſt probable Account of it, 259. 
ee „ 153. | 
Amethyſt, 279. | 
AnimalOeconomy, Deſcription of the, 2. 
Animal Nature, in what it conſiſts, ib. | 
Animalcules, Reflections on various Sorts in Water, 180 6 & ſet: 
Antimony, 279. 
Ant-Lion, the only Creature that moves backward, '$2, 
Peculiar Method of catching their Prey, 83, $4 
Ants, general Idea of them erroneous, bo. 
AquaduF, Nature of an, 305. a 
Hlucidated by Experiments, 18. 
Avjenic, 279. 
Abbe ſlos, its wonderful Property of reſiſting Fire, 274. 
has frequently been manufactured nn 275. 
Aſphaltos, 279. 
A/s, its great Uſe, 28. 
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BAKER's Univerſe, Deſcription of the Seeds of Plants, 225. 
Balance-Fiſh, Account of its extraordinary 1 8 157. 
Balance, not a Mechanical Power, 366. 
Bat, peculiar Properties of the, 1 36. 
Bath-Waters, how they acquire their medicinal Qualities, 294, 
why ſome of them are hot, 295. 
Bear, Proof of its Docility, 25. 
Beaver, an amphibious Creature, 30, 
Remarkable for its Fur and Caftor, 37. 
Deſcription of one of their Houſes, th, 
Curious Manner of building it, 5. 
Bre-Plant, Deſcription of the, 23. 
Bees, wonderful onſtruction of their Cells, 56. 
Why of an Hexagonal Form, #5. 
Different Orders of their Community, 57. 
Method of their collecting Honey, 74. 
Subſtance of the Comb'or Houfe, *. 
Beryl, 278. 
Bicorn, Deſcription of the, 175, & 7s. 
Bird of Paradiſe, the moſt beautiful Bird, 116. 
Birds, very different from all other Animals, 89. 
Their F orm, the beſt for flying, 90. | 
Their Hearing very quick, gr. 
Deſcription of the Wing, 92, 93- 
Difference of their Feet, 94. 
Of the Nature and Uſe of their Plamape, 95% & ſeq, 
Of their Incubation, 130. 
Wonderful Faculty of making Neſts, 133. 
Exemplified in the curious Formation of the Hanging 
Neſt, 134. 
Their Migration cannot be accounted for, tb, 
Biſmuth, 279. 
Bittern, of the Heron Kind, 122, 
Bitumen, 27 79. 
Bliſſed Thiftle, Account of its Seed Pots, 38. 0 
p Blood, Circulation of the, one great Cauſe of Animal Life, 4+ 
* What Quantity in the Human Body, 16. 
Manner of the Circulation, 5. 
Brain, the Reſidence of hy Mind; 13. 
Braſs, a factitious Metal, 284. 
Method of making it, tb, 
Breafi-Mill, 340. 
Broome, (Dr.) his poetical Deſcription of the « Whate, 140 
Of Vegetation, 198. 
Buffalo, Deſeription of the, 27. 
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Bug, a Microſcopic View of a 53.. | 
Butterfly, Difference between it and the Moth, 37. 
The beautifulleſt Inſect, 38, 
vw of the Wing of one through the Opake Micro- 
cope, | 


9- | 
Deſcription of the Proboſcis, 40. 


CACKLING meaning of 128. | 
Camel, in what it differs from the Dromedary, 21, 
Remarkable endurance of hunger and thirſt, iB. 
accounted for, 22. | 
Calibaſb-Tree Account of the wonderful Size and Age of 
the, 240 & ſeq. 1 OO 
Camelion, Manner of getting Food, 87. 
Singular Faculty of Viſions, 88. 
Carbuncle, 278. 
Caſſowary, Deſcription of the 104. r. 
Cat, the only Creature that ſees in the Dark, 28. 
Caterbillar, Deſcription of the, 79 & . 
Caterpillar Plant, 236. | 
Centipede, wonderful Motion of the, 85. 
Some have the Effect of Phoſphorus, ib. 
Chalk, uſeful Properties of, 256. 
Cinnabar, 279- 
Ciwvet-Cat, Deſcription of the, zo. 
Cochineal, a — Inſect, 67. 
Manner of catching them, 76. 
Cock, martial Appearance of the, 127. 
: Cockatoo, Deſcription of the, 116. 
Conger-Eel, 168. 
Copper, Properties of, 282 Ne e 
Coral, how it differs from the Coralline, 2498. 
Account of, the Species called Madrepore, 5. 
Coralline, Deſcription of a Species of the true, 247. 
Cork-Trre, Account of that in Chelſea Gardens, 210. 
electrical Quality of 211 1 8 
Cormorant, a Species of the Pelican, 123. 
Cornelian, 277. 8 | f 9 h = 5 
Crabs, their ſingular Motion, 176. EY 
Crab-liie Iaſec, particular Deſcriptiop of the, 190 
firſt diſcovered by Dr. Hooke, 199. 
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Crane, how it differs from the Heron, 120. 
Crocodile, 
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Cryfle!, 276. 
Cutth-Fiſb, Deſcription of the, 171. 


DEATH-WATCH, Inſect, Deſcription of the, 196. 
Devil Nis, Deſcription of the, 159. N 
Digeffion, Definition of it, 8. | 
M.aſtication the iſt Part, 75. 

How Fluids contribute thereto, . | 
Divers, why they are able to ſuſtain the great Preſſure ot 

the Water, 325. 

Dog, Inſtance of it's ſtrong Scent, 42. 
Dr. gon- Ny, Deſcription ef the, 49. 

It's Eye remarkably large and curious, 50. 
Duck, Story of a wild, 126, 1 


EARTH, it's Operation and Produce in the interior Parts 
dependent on three fundamental Principles, 2811 

1 Univerſal Agency, 7. | FY 

2 Uaiverſal Vegetation, proved by various” Obſer- 

vations, 252: 253, >: 

3 Univerſal Plaſtic Power, exemplified in various In- 

ſtances, 254, 265. ck 
Earth-Worm, Deſcription of the, 88. 
Tel, uncertain how they are produced, 167. 

General Deſcription of, 168. | 

Some have Feet, 169. 

The only Animal Electricity, 169, 170. 

Methods of taking their Prey, 171. | 
Electricity, why not ſo efficacious formerly as now, 260, 261. 
Etphant, the largeſt Quadrupede, 18. oa 

Wonderful Formation of the Proboſcis, 19. 

Great Size and Weight of the Tuſks, 8. 

Peculiar Method of the Female ſuckling her Young, 3. 

Aſtoniſhing Strength of, 20. | | 
Elephant-Beetle, Deſcription of the, 41. 

Elvers, 168. l | 

Emerald, 277. 

Ermine, of the Weazel Kind, 32. * | 
Experiments, to ſhew the Diffolution of Silver in Aqua- 
; Fortis, 382. | | 

To prove 7 at Aqua-Fortis will not diſſolve Gold, 73, 

Diſſolution of Gold in Aqua-Regia, ib. 

To ſhew the ſolid Body produced by the Mixture of 

Voarniſh and common Water, 353. ö 
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Ex periments. 


To illuſtrate the great Power: required to diffolve ol 
Maſſes of Metal, 353. 


To ſhew the Tranſat ation of gilver into Powder; 35 ⁷ 
To ſhew the arboreſcent W af Shred ie the 


Forms of Shrubs, Trees, Lc. 
How to change them toa Gold een, 35h, Mts K 
FALCON, uſed to catch ſmall Game, 17 IR 4 
Of the famé Form as 2 common Hawk, W. | A 
Fin-Fifh, Account of the, 183. «ny 
Fire-Engine, Deſcription of the © Manner af. it's working by 
| Steam, 332 | 
£4, Nature 7 137, 
Structure and Uſe of their Fin, 136. 
Their Form the beſt for moving through the Water, x 
Demouſtrated by an Experiment of Sir laao Nemton- ; 922 
Their Hearing . by the Carp and Tench, 15. 
Their Eyes perfectly globular, 140% 
uppoſed mute, 141. 
Great Singularity of the Air-Bladder, 142. 
No certain Method of knowing their Age, 45. 
General Deſcription-of Flat-Fiſh, 162 & /eg. 
Of Shell-Fiſh, 173 & eg. 
That yielding the Tyrian Dye, 172. } 
Flamingo, Deſcription of the, 121. 
Flax, the Kind of a Plant, 211. 1 
Flea, View of a, drawn from the Life, 53. ES 
Flowers, in what Parts they confiſt, 222. 8 
Of the Empalement, i. 
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Petals or Leaves, ib. Y | rang > 
Uſe of the Chives, 223 8 


Of the Seed-Bud, 226. | 12 
Of the Seed, 227. 8 


Fluid, what it is, 287, 105 5 — 
Its Preſſure equal in every DireQticn, 186, 0 3 


Illuſtrated by Experiments, 290 & /eq. 
The Surface of a true Level, 293. 
Method of eſtimating the true Force of 10 Preſ- 


ſure, 308, 309. 
Center of the lateral Preſſure demonſtrated by an, Ex- 
periment, 
Ceaſe of Bodies finking « or ſwimming therein, 33 5+ 
Flying- Fiſh, 160, 
faul, how it is diſpoſed of in the human Body after Con · 


coction, 10. 


. 


Forcing-Pump, it's Action illuſtrated by a Model, 330. 
Fruit, Dyes underſtood thereby, 2 _ 339 


Fauler v. Earib, it's Uſe in the Manufacture of Cloth, &c. 5 


GARNET, 278. % 

Garlic, rematkable Deviation of a particular Species from 
the common Mode of Vegetation, 232. 

Garth, his Deicription of the Spring, 221. 

Gay, his Deſcription of the ſagacity of Elephants, 20. 

Glew-Worm, Form of the, 62. 

Godt, 120. 

Gold, characteriſtic Properties of, 282. 

Gooſe, remarkable for the deliciouſneſs of it's Fleſh, 126. 

Erren - Pea Beetle, Deſcription of the, 66. 


HANGING-NEST, curious Formation of the, 134. 
Heart, Deſcription of the 4, 
How it's Functions are performed, 1b. 
Uſe of, in the Animal Oeconomy, ib. 
Hedge-H:g, how remarkably protected by Nature, 26. 
Hedge-Hog Plant, 236. | 
Hemp, the Rind of a Plant, 211. 1 
Hermit- Crab, particular Make of the, 174. 
Heron, Deſcription of the, 121. 
Homer, tranſlated by Pope, his Deſcription of the Ser- 
© Ye at, 75 | 
1 of the Rapacity of Vultures, 107, 
Of the Fate of Tantalus, 300. | 
Hornet, Inftance of the Venom of it's Sting, 5a. 
= Form of the Sting, 15. + 
Horſe, the nobleſt Quadrupede, 27. 
Remarkable mental Faculties of, 28. 
Human Mind, Excellency of the, 2. 
Humming-Bird, the ſmalleſt Bird yet known, 103. 
Wonderful Property of it's Feathers in reflecting the 
Light, iB. 9 
Hina, 1 Feroeity of the, 24. 
Hydrometer, Deſeription of the, 325. 
Uſe of, in aſcertaining the Qualities, of Waters and 
Spirits, 325,320. | 
TWftrated by an Example, 327. 
H;droftatics, the Hydroſtatic Paradox illuſtrated by an Ex- 
periment on an Inſtrument, 311 & fg. 
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Hydroftaties, 
Account of the Conſtruction and Uſe of the Wa 
Balance, 318, 
Method of aſcertaining the ipecific GALT of Fluids 
by it, 320. 
How to weigh Gold by it, 321. 


a/per, 277. 
Jet d Eau, Nature of a, explained by an Experiment, 314. 
Frperial Scarab of Brazil, Account of. it's n 
Beauty, 45, 46. 
Jiſects, why ſo called, 35. 
Too numerous to be claſſed, 15. 
Their Eyes are fixed, ib. 
Uſe of their Autennæ or Feelers, 36. 
Thoſe of the Butterfly moſt delicate and confpicuons, 3. 
Differ in various Inſects, 16. 
Winged Inſects have fix Feet, 34. 
Thoſe of the Spider Kind, eight, 74. 
Some have two Wings and ſome four, 37. 
Many Tribes have no Wings, i, 
Their Inſtin& an infallible Guide, $5. 
Their Tranſmutation of Forms, 69 & /eq. 
Exempliſied in the White Fruth "lod, and Eibe 
merous Fly, 72. | 
Tron, peculiar Properties of, 283. 
glaſs Fiſh, 161, 
Cbryſtal, Account of it's Nature, Form, la wonder- 
ful Properties, 265 & /eq, 


KERMES, it's Uſe in dying and Medicine, 67. 


LAMPREY, 168. 
xd-Crab, 1 
n Fly, Vecription of the, 6 HL 
It's Horn filled with a liquid Phoſphorus "Y 
Lapis-Lazuli, 279. 
Lead, particular Properties of, 284. 
Leaves, Method of anatomizing them, 216, 
Their curious Organization, 13. 
Double Syſtem of Veſſels, 218. do 
How the Air - Veſſels perform their Office, 219. 
Illuſtrated by an Experiment, 220, | 
Lever, Form and Uſe of the, 363. 


Uluſtrated by an Experiment, 364. 
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Lever. | 


The Principle on which every other Machine for en- 
creating Power acts, 365. 
Z.ife, Difference between the animal and vegetative, 197. 
Lion, the King of Quadrupedes, 23. 
Lobfter, peculiar Formation of the Eye, 176, 177. 
Leobſter-Repiile, why fo named, 191. 
Firſt obferved by tome labouring Men, 7h. 
Deſcription of, 195. 
Locuf!, the largeſt Species of Graſshoppers, 44. 
So deſtructive to Herbage and Corn as to occaſion 
Famines, . 
3 Microſcopic View of a, 53 —-— 
Lungs, their Formation deſcribed, 3. 
Lynx, Deicription of the, 24. 


MACCAW, Deſcription of the, 115. 
Magnet, Singular Property of Attraction and Repulſon, 262, 

"It's Polarity proved by Experiments, 203, 

Method of finding the Magnetic Variation, 264. 

Manner of makingithe Magnetic Needle, 266. 

Of eſtimating their Goodneſs, 207. 

Why there muſt he an internal Magnet in the Earth, ib. 
Marine V egetation, how it differs from the S 243» 
M. H cation, the firit Part of Digeſtion, 8. 

Aechanical powers, what is meant thereby, 389 
The Lever and inclined Plane the only two, th, 
Ajercury,. why, clatied with Metals, 284. | 
Metals, their, Names, 281. 
Afiih, Method of working them by Water illuſtrated by 
Experiments with an Inſtrument, 3 39, 34% | 
let, remarkable Manner of the Generation, 229. | 
Afole Cri, 5 2 Connection of the Quadrupede and alder 
Tribes, 42. 
Why ſo vamed, 43. 
Aother of Pearl, 17 
Meth, eſteemed a Conugctiog of. the two Geniuſes of Inſefts 
and Birds, 37 
Mou, Singularity of the Haix of 2. 33. 
Mundic, remarkable variety of it's fine Colours, 276. 
Aſaſcoty-Glaſi, great Uic of. in Optics, 258, 259. 
Mault- Dees, medicinal (Walities of it's Munk, 30. 
Muſt- Fx. very remarkable, 44+ 


NAPTHA, 279. 
Nantilut, Deſcription of the, 178. 
Nettle, Stings of, 36. 
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OIL, Nature and Uſe of, 322. 
Ons, 277 
Ore, what it is, 280. 
Method of extracting it from the Earth, 3. 
Oſprey, very little known, roy. 
Oftrich, Size of the, 102, 
Overſhot-Mill, Account of the, 340. " 
Ovid, his Deſcription of the Blood iſſuing from the Wound 
of Pyramus, 306. 
His Invocation altered, 350. | 
Ourang-Ontang, great Reſemblance of, to a Man, 16, 
Size and Actions of one ſhewn in London, 17. 


It's Skeleton in the Britiſh Muſeum, perfectly human, is in, 
Otvl, 129. 


Ox, a Beaſt of Labour, 28. 
Oyfters, 177, 178. 


PAPIN's Digeſter, Deſcription of, 333. | 

Ule of, in digeſting Bones, Cartilage, &c. 334. 
Parrotet, ümilar' in Colour to the Maccaw, 115. 
Parrot, Account of the remarkable Articulation of one, 92. 
Peacocꝶh, poetical Deſcription of it's conſciouſneſs of 

Beauty, 110. 

Firſt brought from Ceylon in the Eaſt Indies, ib, 
Pearl Oyſter, 179. 
Pelican, Deſcription of the, 123. Fo 
Perſpiration, inſenſible, the greateſt of all Evacuations, r. 


Sanctorius the firſt who en om the inen, ib. 
Petroleum, 279. 


Pewter, 234. | | K 

Fr the only domeſtie Bird of Flight, 128. 
Thoſe called Carriers very remarkable, 5. 

Pigmy, Account of one ſhewn in London, 17. 

Pholas, or Augur Fiſh, Account of the, 172 & e. 

Phoſphorus, ſolid, furprizing Qualities of, o 

Plane, Mechanical Power of an horizonta one, ſhewn by 

an Experiment, 361. | 

Nature and Uſe of the inclined Plane, 362, 
Illuſtrated by an Experiment, 363. 4 

Plants, originally contained in the Seed, „ 
Exem plified in the Windſor Bean & Nux Vomica, 199. 
Of the Circulation of Fluids throuh them, 200. 
Uuſtrated by Capillary Tubes, 201, & /g. 


ö „ TY; 


Plants, Of the Vegetation of the Sap, 203. 
Difference of Vegetation in Trees & annual Plants, 206. 
General Account of ſubmarine Plants, 244, 246. 
Plates. | 
I. The Autennz of a Gaat, and the Stings of a 
. Nettle, 36. 
II. A Microſcopic. View of the White plumed 
Moth, 37. 
III. The Gryllotalpa, or Mole-Cricket, 42. | 
IV. The Libella, or Dragon-Fly, magnified, 48. 
V. A View of a Flea, drawn from the Life, 53. 
VI. The Louſe, 4. 
VII. A Microicopic View of a Bug, ib. 
VIII. A large American Wood Spider, 60. 
IX. The Ephemeron Fly, 72. 
X. ay « 4" i of an Ephemeron Fly magni- 
ed, ih. 
XL Scales of a Sole-Fiſh, 166. 
XII. The Toad Fiſh, drawn from the Life, 173. 
XIII. The Piſcis Bicornis, or Cuckold-Fiſh, 175. 
XIV. The Sea Hermit Crab, 174. 
XV. MG Ma Views of Animalculz in Fluids, 
181. 
XVI. A fingular Species of Animalculz, 186. 
XVII. The Lobiter Inſect, 191. 27 855 
XVIII. Sweet Briar Leaf, and Sage Leaf magnified, 
216. | 
XIX. The vegetable Cryſtallization of Water in Tce, 
Snow, Froſt, &c. 268. 4s | 
Platina, Account of the fingular Properties of, 285. 
Polypus, Account of the, 184, 5, R | 
P dan, his Account of the Kraken, 145. 
f the Sea-Serpent, &c. 172, 173. 
Pope, Mr. Lines on Sir Iſaac Newton, 18. 10 
On the Propriety of the Gifts of Nature to the Brute 
Creation, 33. 2 2 e ces | | 
On the dying Swan, 125. ; 
On River Fiſh, 162. it” 
Prior, poetical Queries reſpecting Fiſhes, 143. 
Reflections on Flowers, 221. 5 0 
Deſcription of the Senſitive Plant, 23 "roy ng 
Pulſe, why in the Arteries and not in the Veins, 6. 
Not ſenſible in the ſmaller Arteries, 5. 
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IN - DE 
RATTLE-SNAKE, enormous Size of, 76; 


Raven, Account of the, 113. 
Rein-Deer, the largeſt of the Stag Kind, 29. 
Uſed by the Laplanders to draw Sledges, ib. 
Reptile, what it is, 78. 
Reſpiration, the firſt Principle of animal Life, 3. 
Rhinoceros, Deſcription of the, 20. 
Of the Rhinoceros Beetle, 41. 
Of the Rhinoceros Bird, 118. 
Rivers, Account of their Origin, 294. 
Rook, the moſt ſuciable Bird, 114. 
Rowe, Mrs. Verſes on Love, 96. 


Ruby, 277. 


SABLE of Siberia, the Skin very e 32. 

Saliva, neceſſary to Digeſtion, 8. 

Not ſufficient of itſelf to dilute the Aliments, 9. 

Salts, 279. | 

Sapphire, 277. 

Sardouym, ib. 

Sau- Fiſb, Deſcription of the, 155. 

Great Enemy to the Whale and Fin-Fiſh, 1 56. 

Scorpion, Deſcription of the, 52. 

The Sting very 1 3. 

Screw, not a ſimple Mechanical Power, bela aways uſed 

with a Lever, 365. 

Sa, Explanation of the Flux and Reflux of the, 343 & /eg. 
The Attraction of the Moon the principle Caule, 345. 
E Fhænomena repreſented by a Terreſtrial 

Globe, 347. 

$ea- Animals, Reflections on the various Sorts, 181 & ſeg. 

Deſcription of one left on the Sea Beach near St. Ages 
in Cornwall, 182. 

Of the animated Plant, 183. 955 
Sea-Fan, Account of the, 247. | 
Serfitive-Plant, Account of the remarkable Proper of 

the, 230 & /ez. 

Serpents, ſome Sorts poiſonous and ſome not, 74. 

Their ſinuous Motion accounted * 74. 

Shark, poetical Deſcription of the, 1 58. 

Size of one full grown, ib. 
Shrubs, general Account, of ſubmarine. Arboreſcent 

Shrubs, 247 


Silt, Account of a Manuſature of, from Shell-Fiſh, 179 


LS DEF. 


Silver, Properties of, 282. 

State, large Size of one ſold at Cambridge, 164. 

rail, Deſeription of the, 78. 

Snail-F lant, 235. 

Snake, in what it differs from the Viper, 77. 

Snipe, I 20, 

Say Rocks, Account of thoſe in Cornwall 

Soldier Fiſh, 175. 

Spani/h-Fly, Uſe of the, 44. 

Specific Gravity, Doctrine of, illuſtrated by various Experi- 
ments, 315, & eg. 

Spermaceti-Whaie, M onderful Structure of the Head. 150. 

Deſcription of one taken by the Fiſhermen of Bre- 
men, 151. 

Method of making Spermaceti from the Brain, i 52. 

Spider, not a proper Iuſect, 37. 

The Web celebrated in all Ages, 67. 

Manner of their Flying net known, 45. 

Not poiſonous, ib. 

Sirit, pure, what it is, 326 
Proof what it is, 15. 

Sprrit-Leuel, Deſcription of the, 303. 
Method of ufing it, ae by Experiment, 304. 
Neceſſary in Surveying, &c. 10. 

Springs, Perennial, what they are, 296. 

Nature of Intermitting and Reciprocating Springs, 
clucidated by Experunents on the Syphon and Tan- 
talus Cup, 296 & eg. 

Account of an extraordinary Reciprocating Spring 
near Brixham in Devonſhire,. 299. 

Staz-Beetle, Deſcription of the, 42. 
Sar-Gazer, Deſcription of the, 160 
Steel, 284. | 
Steelyard, a perfe Lever, 366. | 
Steam · Engines, Account of their Form and Uſe, 334, 335. 
Su: ling- Fig, 161. 
Sulphur, 279. | | 
Sun-Fifb, curious Form of the, 160. | 
Swallows, ſuppoſed to retire to frozen Climes during the 
Winter Seaſon, 135. | 

$rvan, more majeſtic than any other Bird, 124. 

It's Singing a poetical Fiction, 125. 

It's Longevity, a vulgar Error, . 
Sword- Fiſh, Deſcription of the, 137. 

Anciently called Xiphias, ib. 
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\ Trees. 
TI GERS, Inſtance of the prodigious Strength of a, 24. 
Ji, Properties of, 283. 


i 277. | 
Torpedo, the wonderful benumbing Power of, 164. 
Deſcription of the, 165. | 
Tortoiſe, Deſeription of the Land and Sea, 180. 
Toxcan, extraordinary Size of the Bill, 118. - 
Tourmalin, poſſeſſes the Power both of Negative. and Po- 
ſitive Electricity, 260. | 
Trees, extraordinary Property of the Bark, 206. 
OB by Experiments on. the internal Bark, 207 
& /eg. 
Amie Size of one on the Side of Mount tna 206. 
Difference between the external and internal Bark, de- 
monſtrated by a Piece of the Cork - Tree, 210. 
Turkey, 111. | IT 
T urquoiſe-Stone, 279 | | | 
Turtle, a Species of Pigeons, 129. 


VIPERS, their Fleſh highly eſteemed in Phyſic, 56. 
Virgil, his Deſcription of the World, 15. 
Of an Eagle ſeizing a Serpent, at 
Of an Eagle quitting his Prey to ayoid the ſmaller 
Birds, 108 
Of the Flight of Swans, 125. 
Virginian Squirrel, 136. 
FVitriols, 279. 
Underſbot Mul, 340. 
Unicorn - Nb, Deicription of the, 154, 1 55- 
Unicorn-Beetle, Deſcription of the, 65. 
LYulturr, in what it differs from the Eagle, 106. 
Fond of Carrion and Human Fleſh, 107. 


WALKING-LEA?, Deſcription of the, 54. 

Why ſo called, #5. 
Waſp, in what it's Cells differ from thoſe of the Bee, 538. 

Great Enemy to the Bees, 16. 
Water, how far a ſolid Body will fink in it, 341. 

Illuſtrated by Experiment, 342. | | ' 
Water-Level, Uſe of the, gor. | | 

Illuſtrated by Experiment, 302 
Wiater-Mll, Form of one that works without a Wheel and 

with 2 ſmall Stream, _ by a Model, 338 
c 


. I N D E - 


Water-Pump, Method of aſcertaining from what_ Depth 
Water can be raiſed into it, by an Experiment, 
328 & /eg. 
Water-Works, Quantity of Water raiſed daily by thoſe on 
the Ly Side of London Bridge, 331. 
a 


Wedge, How far it may be conſidered as a Mechanical 
Power, 36g. 
ale, the largeſt known Animal, 143 
© —  Poetical Deſcription of the, 144. . 


Size of one caught at Deptford, 146. 
Method of catching them, 147 148. 
Dimenſions of the Skeleton of one, 1 49. 
Wheat-F ars, why ſo called, 130. 
Wildman, his remarkable Knowledge of Bees, 59. 
" Wolf, Deſcription of the, 25. 
8 Common in every Country but England, #. 
Woodcock, 120. | 
* Deſcription of the, 119. 
ery ſingular Form of the Tongue, 15. 


Link, 279. 


Directions to the Bookbinder for placing the 
CUTS to the THIRD VOLUME. 
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UI. 
Iv. 
v. 
VI, 
VII. 
VIII. 
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